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De Havilland Dove VH-AWD, belonging : But only one adhesive has been tested under 


to Western Australian Airlines, has completed re?) all kinds of operating conditions, specified 


ove! 00 hours flying—the highest total A> by leading aircraft makers throughout 


' 


attained by any aircraft of this type. Luke all other the world, employed for load-bear- 


Dove it} ‘Redux’ bonded and it is a good example ot Cc ing structures in ten years of 


what we mean by ‘Redux’—the proven adhesive Cz flying. Adhesive bonding 


. means ‘Redux’—the 
In the last ten years, ‘Redux’ has been used for bonding metal 
proven adhe ive. 


stru in more than forty different machines, ranging from air- 


lin o guided missiles and often operating under extremes of heat and 


t has saved weight, lowered production costs, increased resistance ™ 
fatigque—these are known advantages of adhesive bonding which 
are influencing the design of new machines Q 


There is a wealth of literature on the an 


‘Redux’ bonding process. Much of it ts of 


absorbing interest as well as sigmificance to the QQ 


designer and production engineer concerned with 
structures of the future 


May we send you some examples? 


‘Redux’ BONDING PROCESS 


* Redux’ is a registered trade name 


A Ciba Company 


Aero Research Limited, Duxford, Cambridge. Telephone: Sawston 187 


AP 264 113 
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POWER CONTROLS 


BOULTON PAUL power controls are characterised by their SENSITIVITY, 
independent of aerodynamic loads; FIDELITY of response under all normal 
conditions of loading and rates of operation; STABILITY, inherent in the 
design; PRECISION in manufacture and performance; SAFETY, positively 
ensured by duplication of fundamental components; RELIABILITY, proved 
by a long history of trouble-free service; and VERSATILITY, enabling the 
system to be applied in widely varying arrangements to suit the require 
ments of individual aircraft designs. The compact unit illustrated operates 
sections of the rudder of the Vickers 1,000 transport 


BOULTON PAUL AIRCRAFT LTD 
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Siddeley 





MORE POWER FOR THE DOUBLE MAMBA 


The 
Double Mamba ASMD.3 
has now been type-tested 
at 


50355 e.s.h.p. 


(2740 s.h.p. plus 770 Ib. thrust) 


The Double Mamba 1s in super-priority 
production for the Fairey Gannet 


r oer 


4 


\ 
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MORE POWER FOR THE VIPER 


The 
long life Viper ASV.8 
has now been type-tested 
at 


1750 Ib. thrust 


The Viper is in production for the 
Hunting Percival Fet-Provost trainer 


The Viper also powers the Folland Midge, prototype of the Gnat light fighter 





ARMSTRONG SIDDELEY 


ARMSTRONG SIDDELEY MOTORS LIMITED - COVENTRY 


Members of the Hawker Siddeley Group 
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and naturally the 
V-Class Bombers 
will use air cameras by 


WILLIAM 


NUFAC TURING OMI 


SON 


Photographic Engineers 
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FLEX/p)¢ TERMINAL BLOCK 


U.K. Patent 680406 


This unigu omponent was designed to terminals. Fixing holes provided for cach 
provide great flexibility in both planes, thus pair of terminals 

enabling it to be secured to curves or irregular L..744 is @ 12-way strip, rated at § amp., 

It is moulded in P.V.C., which but may be used at the designer's discretion 

ir trips the terminal screws so that they up to 10 amp., or up to 2kV peak working 
unnot fall out even if totally unscrewed voltage between terminals or between ter 
from their inserts and the block minals or chassis. Overall size, 5" x .750° x 
mounted upside down. 625° high. Hole centres spaced .425 
The block is mechanically shock-proof L.1325 is a new larger version, rated at 

and am ¢ be sub-divided with an 1§ amp., and conforms with safety require 


ordinary knife into smaller groups of ments B.S.A.1§, at §00v. (r.m.s 


HEAVY CURRENT 
LOW VOLTAGE FUSE LINK 


for use on D.C. supplies in Aircraft, Battery Driven Vehicles, &« 


Ihe fuse is intended as a direct replacement for the American “Current 
Limiter’ used on 28V d.c. aircraft power supplies, and for this purpose has 
received the approval of the Air Registration Board under their reference 
No. E.3217 

It is also suitable for the protection of battery operated vehicles, heavy 
current rectifier output circuits, low voltage furnaces and other similar 
d.c. applications 
SPECIFICATION: The fusclink is capable of breaking currents of up to 3,000 
amperes at 30V d.c. (2,500 amperes at 30V d.c. for the 35A and 50A ratings 
without any external disturbance The arcing time does not exceed 0.003 


SEE THEM ON Sia. 
RATINGS: 35A, SoA, BOA, 100A, 130A, IS0A, 200A, 225A, and 275A. The 


| STAN D 273 range will be extended in four further steps to 500A maximum 
AT FARNBOROUGH [1:]5 448] [epm as aihgy 


GREAT CAMBRIDGE ROAD. ENFIELD, MIDDX., ENGLAND 








ce 


Ss 
. GLOSTER ENGINEERING 


on Stand 231! 


Drill and Router Templates 
Rubber Press Dies 
Drill, Router, Spindle and Assembly Fixtures 
Hufford Stretch Wrapping Tools 
Mechanical Press Tools 


In densified laminated materials 


GLOSTER ENGINEERING (Cheltenham) LIMITED 


st. Pau Glos Teles ne 5396 
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Aircraft 
Gears 


and 





Components 


S. E. OPPERMAN LTD. BOREHAM WOOD HERTS Telephone ELSTREE 2021 
AERONAUTICAL AND BLECTRONIC ENGINEERS 
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LIGHT WEIGHT 


AIRBORNE 
TRANSMITTER- RECEIVER 


Small size, rugged construction, light weight, low power- RUGGED 
consumption. New Burndept U.H.F. Transmitter receiver for CONSTRUCTION 


SMALL SIZE 


airborne use as main equipment in air to ground communication 


in the 238/248Mc/S U.H.F. Band. For emergency use on the LOW POWER 


International distress frequency of 243 Mc/S. CONSUMPTION 


The equipment comprises two units mounted one above e 
the other. The bottom unit consists of the rotary generator eamevenennece 
and the modulator chassis, while the top unit, on a single 
chassis, provides the transmitter/receiver. Interconnection 
between the units is by a flying lead. Extensive use has 
been made throughout of subminiature valves and com 
ponents, but ease of maintenance has been provided by the 


use of sub-assemblies where wired-in valves are required 


BRIEF SPECIFICATION : 

Transmitter, 24 watts Output R.T. Adjustable Speech 
Clipping o—15§ db. Receiver, Double Conversion for 100 
Kc/s. Channel Working. Noise Limiter and Adjustable 
Muting. Size of complete unit 94" x 7” x 44” Weight glbs. 60z 


BURNDEPT 


S.B.A.C. Farnborough —Stand 285 


BURNDEPT LIMITED ERITH KENT * ERITH 3080 


AL.D.: LE.M.E. & A.R.B. approved manufacturers and contractors to H.M. GOVERNMENT 
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Born of almost a 
century's experience 
and constantly 
developing as research 
widens and intensifies, 
Gillott Steels are an 
obvious choice to meet 
the demands of the 
Aircraft Industry, 
where problems of design 
and production are 
becoming inseparable 


from those of metallurgy 


JOSEPH 


GILLOTT 


& SONS 


Makers of the werld’s finest high speed tool 
steels, die steels, steiniess steels and alley steels 


Office SILVERDALE ROAD, ECCLESALL, SHEFPFIELD 11 
Telephone SHEFFIELD 74423 
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Hobson 


FLYING CONTROLS 
are now specified for the 
Gloster “‘Favelin’’ 


ALL-~WEATHEAR Oar AND NIGHT FIG 





POWER 


H. M. HOBSON LIMITED 


S.B.A.C. EXHIBITION 
FARNBOROUGH 
September 6-11 inclusive 

Public Days September 9, 10 and 11 


FLIGHT 


ading aircraft de jners are 
on Power Flying Controls for 
wy control surfaces, inc luding 
slab“ tailplane s The dupli- 
operated single screw jack unit 


pical of Hobson units fitted to 


WOLVERHAMPTON 


We cordially invite you to visit our 
STAND No. 172 
where a full range of Hobson 


equipment will be on display 
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- 


ant Sh 


© Designed for civil and 
Now in * fr cl and 


@ The system comprises duplicate 
miter 3 Marker Bescon and Male Vo 


Pye (New Zealand) Ltd Pye Canada Ltd. Pye Pry., Led. Pye (ireland), Led. 
Auckland C.1., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Ltd. ; Pye Limited Pye Corporation of America 
Johannesburg Pye Limited Tucuman 829 270 Park Avenue 
South Africa Mexico City Buenos Aires New York 


PYE LIMITED' .. CAMBRIDGE - « | ENGLAND 


Phone: Teversham 31! 
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WROUGHT TITANIUM and titanium alloys are 
being increasingly used in the aircraft industry 
where their high strength weight ratio at moderately 
elevated temperatures can lead to considerable savings 
in weight over the use of more conventional materials. 
Titanium is about half the weight of steel, with a corrosion 
resistance often superior to stainless steel. By alloying, its tensile 
Strength can be raised to about 70 tons/sq. in. 
Manufacture in this country has been pioneered by LC.I. Metals 
Division, and the metal is now available in all the usual forms, such as 


billet, bar, plate, sheet, wire or tube. 


The high strength/weight ratio of aluminium alloys, combined with excellent 


durability, provides the aeronautical engineer with construction materials 


of established reliability. Te 


» 
™ 


_ te. 


‘Kynal’ wrought aluminium alloys, produced to most foreign and 


British aircraft specifications, are available in a variety of 
{\ 


forms including extruded sections and clad and unclad sheet J/4 = 


They are made by I.C.I. Metals Division, whose rigid — <— 


technical control during production ensures that they ee 


will stand up to the most rigorous conditions. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 
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we shape the things to come 


experts in high class shape panel work 


Aircraft fabrications and 
assemblies 


“THE BRITANNIA 


Manufacturers 
of the prototype 
main engine cowling 
and of the production 
line rear engine 
cowling, door 
assemblies, oil 
systems, and oil 
cooler mounting 
panels 


Abbey Panel & Sheet Metal Co. Ltd. 


OLD CHURCH ROAD Telephone Nos. 
Head Office : COVENTRY 89461 (3 lines) 


LITTLE HEATH Aircraft Division : BEDWORTH 2321 
COVENTRY ALD. and A.R.B. approved 
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30/7. lighter 
than any other liquid-fuel starter 


BTH’s latest contribution to the development of aircraft turbo-starters is this 
new Iso-Propyl Nitrate starting system—simpler and approximately 30° ,, lighter 
than any previous design. As shown at the S.B.A.C. Exhibition, Stand No. 153. 


FROM FUEL TANK 


' 


24- VOLT,O'5-AMP 


SUPPLY i: 
hil ; 3 » S45 , 
cockpit ™ DB Y tC: 


SWITCH ea 
%)\) TRIPLE Cir 


stmt BY-PASS 
é U VALVE 
‘ &% 
NON - RETURN 
’ ; VALVE 
POS \y 
CONTROL ‘ 2) < 
BOX ¥ C45  « 











STARTER 


“4 


FUEL INJECTOR 


Under 10 seconds starting ume 


Less than | amp. current used per 


Start 
Following satisfactory tests on the large 


Fuel automatically and exactly 
new Armstrong Siddeley ‘Sapphire’ engine, 


metered for each start 
No air supply needed the Ministry of Supply have placed sub- 
Standard 50-60 gm cartridges used stantial orders for this BTH starting system 
for initiating start. é . Ra ty 

for use in the latest ‘ Javelin’ Fighter. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED + RUGBY « ENGLAND 


Member of the AE! group of companies 
AA4TI“AA 
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ONLY WINGS CAN HELP YOU 


The SUPER AERO 45 is the ideal modern means of trans- 

port—fast, reliable, always ready for use. It is an all-metal 

twin-engined four-seater, invaluable for business trips, 

private touring, sport or training, and often used as taxi 

aircrafr. It will cut down your travelling time, give you 

perfect comfort and offer you all the pleasures of flying. 
Enquiries to 


THE DELEGATE IN THE UNITED KINGDOM 
6, UPPER BELGRAVE ST., LONDON, 5S.W.1 


MOTOKOV 


PRAGUE-CZECHOSLOVAKIA 
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BATTERY LEAD ACID 
12 VOLT 4 Ah 


Aircraft Battery | smn 


A MINISTRY OF SUPPLY DEVELOPMENT CONTRACT 


EMPLOYED FOR MISCELLANEOUS DUTIES ON AIRCRAFT 
INCLUDING THE OPERATION OF CANOPY ETTISON 


GEAR AND V.H.F. EQUIPMENT 


is an old OUTSTANDING FEATURES 


High performance with very low weight and bulk. 


Electrical Characteristics: This batcery is capable of pro- 
Exide custom viding relatively high discharge currents at low tempera- 
tures, with high terminal voltage 
The battery has low open circuit loss characteristics 
This means that it could be stored without frequent 
freshening charges, in a filled and charged condition 
ready for immediate use 


Chloride Batteries Limited, makers of Exide air- 
Battery Container and Cover: These are both one- 


craft batteries, welcome the new arrangement by piece mouldings in high impact grade polystyrene 
Separation: Plates of opposite polarity are separated 


which the Ministry of Supply delegates the develop- bs dees heen” tectiemieann autedaahalinie 


ment, design and inspection of new types of aircraft pita tani 
Unspillability : The cells of che battery are completely 


batteries to Design-A pproved Firms under the unspillable, Most of the electrolyte is absorbed in the 


separators, whilst the remainder is retained within the 


D. Inst. R.D. Approval Scheme. ' cell by means of the acid trap beneath the vent hole. 


Since 1916 when—at urgent request—we designed, Weights 49 1. comptoce with esid 


made and delivered to the Royal Flying Corps the Slee: 4.60 = 3.85 » 4.50 inches 
first unspillable aircraft battery, we have done 





great deal of similar pioneering. 

Now we hope to do more: and we feel we are 
well equipped for the task. Our facilities include 
the largest and best equipped battery research 
organisation in Britain. Problems of design and 
development are definitely up our street. 


Featured here is an 





Exide Battery recently produced 
for the Ministry of Supply 








AIRCRAFT 
BATTERIES 


See the Exide Aircraft Batteries at STAND No. 118 $.B.A.C. 
A PRODUCT OF CHLORIDE BATTERIES LTO*EXIDE WORKS*+*CLIFTON JUNCTION: SWINTON MANCHESTER 
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@ AIRCRAFT TANK 
SPECIALISTS 


SINCE 
1916 


Vv 


MANUFACTURERS OF 


FUEL - OIL - ANTICER - HYDRAULIC & OTHER TANKS 


our output exceeds 600 FINISHED TANKS per month 
WELDED, RIVETED AND BOLTED — ANY SHAPE, SIZE OR MATERIAL 


Seer) wareme aT 7 th 4a@u8 
ae Tama A.LD. APPROVAL Ref No. 505673/36 Port 1 


ay Bhawan 
A.R.B. Ref No. A1/1793/45 





\ 
Mem oGHErFIEL® —(0r) 


errand * Chelkield ) Devonsuiee st SHEFFIELD-3 
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HEAVY ALLOY 


wads used on the 


‘ENGLISH ELECTRIC’ 


CANBERRA 


ae RECORD FLIGHT 
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ag iy 
in flight... 
AIRCRAFT REFUELLING EQUIPMENT 


AIRCRAFT REFUELLING MICROFILTERS 
TELESCOPIC REFUELLING ARMS 
BULK STORAGE MICROFILTERS 

FLOW PRESSURE CONTROLLERS 
SERVICERS HAND DRAWN 
SERVICERS MOTORISED 
ENGINE MICROFILTERS 
WATER SEPARATORS 
COARSE FILTERS 
LOADING ARMS 
COUPLINGS 


on the ground... 





Argentina 


RELLUMIT (LONDON) LIMITED, Chandos House, Palmer Street, LONDON, S.W.1. Tel. ABBey 3304 
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\ 





Metal Cutting Oils 
Drawing Compounds 
Rust Preventives 
Hydraulic Oils and Fluids 
Special Lubricating Oils 
and Greases 
Heat Treatment Oils 
and Salts 
Industrial Cleaners 
Mechanical Leathers 





Raseari vA 





Vaughan 


€ Co. Lid 


BIRMINGHAM 4 + ENGLAND 


SWox7y SSS 
RV ws www 


WORKS/&'DEPOTS AT: BIRMINGHAM, MANCHESTER, LIVERPOOL, SOUTHALL (Middx), BRISTOL, GLASGOW 





f 
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AMERICAS FIRST TU 


‘ 


A completely 


new 


\BO-PROP AIRLINER! 


new airliner, 


from the 


of the nose 


Radar in the tip 


ol the 


to the end graceful control 


irfaces m the rear 





—— AMERICAN 
@#ee 


This will be a history-making plane 
the first awrliner to be 
produc ed m the { nited States 
powered with 


modern turbo-prop engines 








AMERICAN AIRLINES *. 


7 ces 


serving 
in the U.S.A, 
Canada and Mexico, 
have placed 

an initial order 


lor 


LE Eetclias 


SPEED 


will have a speed advantage of 100 mph over the fastest turbo-; 


Cruising easily at well over 400 mph, the Lockheed «E!-+ 


airliner in commercial service today 


QuIET 


freedom from vibration, coupled with modern techniques in sound 


The subdued hum of the turbine engines, with their relative 


proofing will provide a new atmosphere of quiet relaxation 


COMFORT 


unequaled standard of airline comfort: a spacious club-like lounge ; 


This airplane will introduce a newand heretofore 


wider. more comfortable reclining chairs; wide-view rectangular 
windows; air conditioning for maximum comfort in the air or 


on the ground: improved cabin pressurization to provide 


comfortable cruising at all altitudes up to 30,000 feet 


CONVENIENCE 


convemence will include 


The many innovations in passenget 
carry-on baggage facilities for 
those who prefer them ; improved design for faster hand- 
ling of checked baggage; built-in steps, climinating 
the delay of «rolling up» a loading ramp; individual 


fixed tables at cach seat for dining, reading or writing 


Lockheed 


Look to Lockheed for Leadership 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA. USA 
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That is how the ancient Greeks 
would have expressed the concept of 
the full range of Regent products—for 
we supply aviation products to meet 
all specifications. 

Whether you are concerned with a 
piston engine, a gas turbine or air- 
frame we have the specific fuels, oils 
and greases you need. 


REGENT OIL COMPANY LTD. 





117 PARK STREET, LONDON, W.1 
Telephone: Mayfair 8474 (15 lines) 
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Mechanical press tool designers 


naturally prefer 


Hy-du-lignum & Jabroe 





e One fifth the weight of steel 
e Low cost e Speedy manufacture 


e Supplied as finished tools or as board 





Visit our stand 


No. 103—at 
} arnborough 











Please write for illustrated brochure SL/8 to 


HYDULIGNUM-JABROC (too1s) LTD. 


Designers and manufacturers of jigs and teols in 
Hy-du-lignum * Jabrox Steel * Hyroc (paper 
hased laminate) Glass Fibre 


Head Office: Hy-du-lignum Works, Haddenham, Bucks Tel: Aylesbury 1100-1102 Grams: Winstix, Aylesbury 
Northern Office: 89 Oxford Street, Manchester, | Telephone: Central 9364-5-6 


OSCILLOGRAPHS 


We make a wide range of Cathode-ray Indicating and Recording Equipment 








specialised Frequency Modulated and Drift-corrected D.C. Pre-Amplifiers 


Pick-ups for measuring pressure, force, vibration, acceleration and other 





physical qualiti 





Exhibiting at the $.B.A.C. show, Farnborough. 
STAND No. 87 





E92 Nine-channel transportable recording 
equipment with 120 mm. continuous feed camera 


SOUTHERN, INSTRUMENTS LIMITED 
CAMBERLEY SURREY 


Telephone: Camberley 2230 (3 lines) Telegraphic Address: **Minrak,”” Camberley, England 
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SPLIT SECONP THIAING 


ve) Merron ee. ee ey 








To meet the exacting demands of a 

liquid fuel starting system, a timed 

sequence switch has been produced 

which can be set to operate within 

(1 second between the phases of the 

starting cycle. Once started the switch will 

continue to operate until the cycle is completed. 
Should the power supply fail during the cycle, the 


switch automatically returns to the starting position. 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr 


London Offi | BROMPTON ROAD, S.W.3 Telephone: KENsington 4808 








WE ARE A.I1.D. AND A.R.B. 
APPROVED STOCKISTS 





WU. tilson & Sovd ‘tonvon) Ltt, 


Registered Office. 3. Chalfont Road, #7 
lotdhd: 6. Shetmngham Read, Ft.7 
Felephone Med. Borvths #478 (Shines) 
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A new automatic pilot 


for medium-class airliners 


Here is an automatic pilot which 
has been designed to meet the special 
requirements of the medium-class 
airliner. It will control an aircraft “én 
route” under all flying conditions, 
without fatigue, with the same accuracy 
as the human pilot— and at a 
fraction of the weight, complication, main- 
tenance and cost of the electronic 


automatic pilots now in use. 


SPERRY 


AL3A GYROPILOT 


SPERRY GYROSCOPE COMPANY LTD - GREAT WEST ROAD - BRENTFORD ' MIDDLESEX ° Telephone: EALing 6771 
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let this FREE 


book work for you * 


IT WILL SAVE YOU TIME AND MONEY 


PACKING 
SEALING 
MASKING 
IDENTIFYING 
SPLICING 
PROTECTING 
BINDING 
INSULATING 
POSITIONING 
REPAIRING 
WATERPROOFING 








Send for your FREE copy of the 
KLINGFAST information booklet 
today - and start big savings 
right away! 


Easily fixed, quickly removed Klingfase 
self-adhesive tapes have a hundred uses 

and save time, work and money in 
every one of them. Available in Fabric, 
Waterproof Fabric, Plastic, Double-sided, 
Mould Proof etc. in a wide variety of 
colours and sizes. Find out all about it 
now 


KLINGFAST 
self-adhesive tapes 


*Send for YOUR copy today 





To DALMAS LTD., JUNIOR STREET 
LEICESTER and 140/2 St. John Street 
London 

Please send me tt 


mation booklet by retur 


Name 





OuUNSETARLE 
oe 
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S the leading manufacturers of glass 

fabric laminates in this country, we 
specialize in the manufacture of components 
both as standard lines and to customers’ 
specifications and will be pleased to advise 
you on a suitable laminate for any application 
where strength and electrical or chemical 


resistance are of paramount importance. 


See our Exhibit STAND No. 260 
S.B.A.C. Exhibition 


THERMO- 
PLASTICS LTD. 


DUNSTABLE - BEDS 


Telephone: DUNSTABLE 1444 (6 lines) 
Telegrams: THERMOPLASTICS, DUNSTABLE 


alt f 


@ Specialists in glass and asbestos rein- 
forced laminates, Perspex, P.V.C., 
Polystyrene, Cellulose-Acetate, 
Polyethylene, Phenol-Formaldehyde, 


Urea-Formaldehyde, Nylon, etc. 
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Photograph reproduced by 
kind permission of 
AER LINGUS 


Cold room tests 

During approval tests by 
Rolls-Royce Ltd., a series 

of starting tests on the 

Dart propeller turbine 

engine were completed 
satisfactorily in the 

Cold Room of Rolls-Royce Ltd., 
at minus 25° C. 


Electrical Servicing 

400 amperes smooth direct 
current at 28 to 29.5 volts 

is also available for the testing 
of electronic gear, galley 
equipment, etc 


DAVENSET Ground Start ng and Servicing Rectifiers are silent 
economical in operation ar d, because there are no moving parts, 
ore ESSENTIALLY RELIABLE. They are available for the 


latest aircraft fitted with propeller turbine and jet engines 


STAND No. 240, S.B.A.C. EXHIBITION, FARNBOROUGH 


PARTRIDGE WILSON & CO. LTD., Davenset Electrical Works, Leicester 








FLIGHT 








ENGINE COWLING 


From our earliest sub-contract days 


we have specialised in the manufacture 


of interchangeable Engine Cowling 
Panels of all kinds for many of the 


leading firms in the Aircraft Industry 


G.CORNER &« CO.LTD. 


Piel. i. ble), -)-lele) @a-10)-\> wm. Ba?) SE al alld 


Te/ MYDE 633 


We specialise in the manufacture of Aircraft Toilet servic ng equip 
ment nnd self-contained Servic ng Units of proved efficiency 
nm constant service We also manufacture self contained 
ishing Aircraft Toilets, and a range of Pressure Tight Full 
Valves, Quick Release Connectors and Blank ng Caps 


LIK SERVICE TRAINING LIMITED HAMBLE- SOUTHAMPTON 
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BRUSH 
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Telephone 


H Y 


Hythe (Southampton) 3265/9 Cal 


conformity 
with the requirements of 
1.C.A.0O., the Thermionic 
Multi-channel Airport 
Recorder 
that 
varied to suit 


Designed in 


is so designed 


installations can be 
the require 
ments of airports large or 
small. Extra channels may 

be added at any time in step 

with added communications facilities 
eight to 24 


watch” are provided 


hours hours continuous 


Erasure 1s by separate unit 


Synchronous 


ONIC PRODUCTS 
the field of 


SOUTHAM P 
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ENGLAND 
Hythe, Southampton 
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Technico 


licence in France by * Compagnie pour Fabrication des Compteurs 


Quality crystals by 


the 


BRUSH 


as used by Airlines and Air Forces of the World 


Quartz crystal units in hermetically sealed case 
Ministry specifications, are supplied to B.O.A.C., B.E.A., M. of S. and 
foreign airlines and All crystals A.R.B 
A.1.D. inspected. Requests for standard types or special requirements 
are given immediate attention. Illustrated brochure sent on request 


or gla envelopes to 


ai forces 


are released or 


CRYSTAL COMPANY 
SOUTHAMPTON 


Hythe (Southampton) 3265/9 Cable 


LIMITED 
ENGLAND 


Technico, Hythe, Southampton 
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HEAT INSULATION 


We are in the ‘hot’ 
end of the 


AIRCRAFT TURBINE INDUSTRY 
...and can take the 
‘HEAT’ out of your 
problems 


Pf 


We specia lise in 


LIGHTWEIGHT HIGH 
TEMPERATURE 


INSULATION BLANKETS 


TAILOR MADE TO YOUR 
REQUIREMENTS, LET US 
HAVE YOUR ENQUIRIES 
FOR DEVELOPMENT AND 
PRODUCTION. 


BURNLEY AIRCRAFT PRODUCTS LID 


FULLEDGE WORKS, BURNLEY 
LANCS., ENGLAND 


STONYHOLME WORKS, GROSVENOR ST. 
BURNLEY 














TELEPHONE 3121 BURNLEY RAM AIRCRAFT 8 
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For STARTING 
and SERVICING 


Britain’s Best Aircraft*.. . 


MUREX the original 
and still the best 


GROUND POWER UNIT 


Murex, the original engine driven ground power units, are 
used by B.E.A., B.O.A.C. and other leading operators 
throughout the world for starting and servicing their most 
modern and powerful aircraft. These units are also used 
at the S.B.A.C. Flying Display for starting the latest 
military and civil types. Murex Units can be supplied to 
meet individual requirements, but standard models are 
designed for a peak load of 2,000 amperes for engine 


Starting periods and to provide a current of 600 amperes 


continuously at 28 volts for servicing and pre-flight checks. 
PLEASE WRITE FOR FULL DETAILS 


. Mure \ 


Sfarting 


Units are backed by unrivalled experience in 
such famous aircraft as the “Viscount,” 
Comet,” “ Britannia,” ** Vulcan,” ** Canberra” (Sap- 


hire), ** Meteor.” “ Princess’’ and many other types 


} 
MUREX @ 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 
Telephone: Waltham Cross 3636 


GPUN 
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I*me and Explosion Protection Equipment of 
the very highest standard will be on display at the 
Graviner Stand. For the majority of the latest British 
Aircraft showing their paces at this world famous 
show place of aeronautical achievement, the Graviner 
Firewire is the accepted Resetting Fire Detector. 
teliable fire detection and extinguishing techniques 
are being constantly developed to provide methods 
of safety demanded by modern aircraft. 


IF YOU HAVE NOT ALREADY DONE SO 
COME AND SEE US ON STAND No. 168 


THE GRAVINER MANUFACTURING CO. 


POYLE MILL WORKS, COLNGBROOK, BUCKS. Tel: Colnbrook 48. 
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As actual manufacturers 

our library records of 69,000 different type 
connectors made over |5 years for the original 
M.A.P., M.O.S., Royal Navy, all main Aircra!t 
constructors and various foreign governments 


Quick reference can be made to identify 
and satisfy your exact requirements 


A.1.D. A.R.B. 1E.M.E. 
Fully approved 


LONDON LTD 


We specialize in the manufacture of 


RADIO CONNECTORS 


junction boxes, complete terminations, moulded 
connectors and inserts, aerial kits, wireless 
remote control units, insulator and 

similar assemblies, etc., etc. 


ik: Test gear available for testing up to 10,000 volts 


E.R.S. Ltd. Brookwood Rd., London, $. Ww. 18 Telephones and Telegrams: PUTNEY 3402/3/4 


Photographers! 


step in Get the best out of your indoor photography, by 
? reading AMATEUR PHOTOGRAPHER’s special “In- 
door Number” out Wednesday. There you will 


o 
qj uickly find fully illustrated information on the latest 


enlargers, still projectors, flash outfits, lighting 
equipment, PLUS much helpful advice on indoor 


. 
and onde r photography generally. It’s just what you need 


to get the best out of your hobby this winter. 


7 
your copy ot — a Don’t miss it! 


A alley ti INDOOR 
PHOTOGRAPHER NUMBER 


FROM ALL NEWSAGENTS + WEDNESDAYS °: Is. 
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SUPERMARINE TYPE 525 


The fastest and most powerful carrier based 
aircraft ever built, type 525 is an experimental 
naval fighter powered by two Rolls-Royce 
Avon engines. The N 113D, which is now in 
production for the Royal Navy, is a 


development of this aircraft 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED SUPERMARINE WORKS 
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The Fleet Air Arm packs a bigger punch now that the 
Sea Hawk is in squadron service. Easy to handle, 

easy to land on deck, the Sea Hawk is the most efficient 
carrier-borne fighter in the air today. In addition 

to production for the Royal Navy the Sea Hawk 

is also backed by large American off-shore dollar orders 
This key aircraft, which combines exceptional 
manceuvrability with tremendous fire power, 


is the perfect fighter for the jet-age Navy. 


HANK 


PACKS 
A BIGGER PUNCH 
FOR THE 


JET-AGE NAVY! GENERAL DATA 


High-speed Naval jet-fighter with folding wings 

mid-wing monoplane of stressed skin all-metal construction 
with tricycle undercarriage. The air-intakes for 

the single engine are placed in * nostril ' formation 

at the wing roots. The Hawker patented bifurcated 

outlet trunk enables the exhaust to discharge 

from the trailing edge instead of from the fuselage tail end. 
This allows more room for inbuilt fuel tanks to 

provide greater range. Span 39 ft. Length 40 ft 
Maximum speed close to speed of sound 


Power one Rolls-Royce * Nene * turbo-jet 


Sir W. G. Armstrong Whitworth Aircraft Ltd 
Baginton, Coventry 


MEMBER OF THE HAWKER SIDDELEY GROUP 
PIONEER AND WORLD LEADER IN AVIATION 
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Production—a Change of Method 


ISUNDERSTANDING the purpose of the $.B.A.C, Display and Exhibition— 
M which is largely of prototypes—some not-such-good friends of the industry have 
in recent months sought to give the impression that Great Britain cannot pro- 
duce in quantity and has taken over from France the title of “prototype builder.” Such 
a suggestion is entirely unjustified for our industry (as, now, it is for the French also). 
Some small confirmation of this contention is being provided at Farnborough this year 
when, as an innovation, six squadron pairs of Valiants, followed by a total of 64 Hunters— 
all from R.A.F. squadrons—tly over. 

Before production come specifications and orders. Difficult as it is to predict several 
years in advance exactly what military aircraft will be required, and when, the attempt 
has to be made, and a few wrong decisions can be forgiven; indecision, resulting in no 
orders, cannot. Some orders for the British Services which, it is clear, should have been 
placed four or five years ago, were not so placed. 

While the British firms are well able to build aircraft in series it is still true that the 
biggest single problem in our industry today is becoming that of production time, and 
as such, it ought to be tackled more energetically. From prototype to operation takes too 
long. If we have one major asset, it is design skill and originality; but if someone else, 
by working more quickly, can have ready at the same time as our product an aircraft 
based on later knowledge and experience, then our advantage is largely nullified. 

There has been ample opportunity to examine American organization, and yet it is 
still very much the exception over here to find a production staff which enjoys a status 
equivalent to that of the design side. In our opinion, this is wrong, and it is one reason 
for uninspired and often dated production methods. Too often in the past companies 
seem to have contrived rather than planned to meet delivery dates. 

Production problems are reaching a climax at a time when methods of construction, 
particularly of military aircraft, are being radically changed to meet new performance 
requirements. Is it too much to hope that with the introduction of new materials and 
methods will come a new approach to production management and practices? 


America’s Own Show 


HEREAS the Farnborough and Le Bourget displays of the Society of British 

Aircraft Constructors and the Union Syndicale des Industries Aéronautiques 

are essentially trade affairs, America’s National Aircraft Show, which took 
place last week-end, is “a report to the nation on the progress of air power” (we quote 
from the literature addressed to prospective exhibitors). And certainly there is nothing 
half-hearted about the contribution by the U.S. Department of Defense. At the same 
time the show is (and again we cite the promotional literature) “the traditional meeting 
place for those, from all over the nation, who buy and sell the products and services of 
the industry for private, commercial and military aviation.” 

The organizing body is Air Foundation, in co-operation with the City of Philadelphia 
Chamber of Commerce, representing the most concentrated population area of the 
U.S.A., wherein twenty-one million people live and work within a radius of a hundred 
miles. The executive committee represents industrial corporations, chambers of com- 
merce and the Armed Services, and customarily the programme includes all manner of 
diverting and edifying spectacles from clowning helicopters to massed formations of jet 
bombers. Sometimes there is dramatic evidence of new operational techniques, notably, 
last year, of FICON (whereby a fighter having atomic capability is air-launched from a 
B-36). Last year, also, thirty-six Boeing Stratojets flew over non-stop from England. 

To such a degree has the show increased in stature and significance that Flight this 
year has arranged to render, next week, a detailed account, illustrated by one of America’s 
most talented air photographers. Service and civil participation was substantially 
greater than last year. The hangars adjacent to the main show area provided vast 
under-cover space for the static displays. 

A great show, it afforded some striking parallels and contrasts with our own Farn- 
borough week, which opened as the three days of Philadelphia concluded. 
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FROM ALL 
QUARTERS 


A New Altitude Record 65,876ft 
[)' RING flight-development of the Olympus turbojet, the 
Engine Division of the Bristol Aeroplane Company have 
twice found it a comparatively straightforward matter to attack 
the World altitude record (Class C: aeroplanes Such is the 
unbeatable combination of a Canberra airframe and a pair of high 
compression turbojets delivering very high thrust up to extrem« 
altitude Yet it should not be inferred that such records are 
obtained merely by sitting at the controls, for efficient flying in a 
regime in which critical Mach number is virtually coincident with 
Bristol's assistant chief test 


stalling speed is not exactly casy 
D.F.C., was the pilot on both 


pilot, W/C. Walter F. Gibb, D.S.O 
the Olympus-Canberra records 

He wok off from the company airfield at Filton at 3.10 p.m 
on August 29th and set course on about 290 deg, climbing up 
t. 50,000ft off the Irish coast. He then turned south, to burn 
off excess fuel during a ten-minute level cruise, at the end of 
which he again began to climb while heading back tw Filton, 
reaching the peak altitude over the airfield. Power was then 
shut down, and, taking care to prevent excessive Mach-number 
build-up, Gibb landed the Canberra at Filton at 4.23 p.m 

The new record figure is 65,876ft (20,079m This is 3.47 per 
cent better than the previous record of 63,668ft (19,406m) set 
up by the same aircraft and pilot on May 3rd, 1953. To set 
a new record, the previous one must be bettered by three 
per cent 

English Electric built WD 952, the test-bed Canberra, back 
in 1951. It is one of the very first production batches of B.2 
sircraft, and has since logged a considerable number of hours 
roles. No aerodynamic changes have been made to 
the aircraft, and its altitude performance—as an airframe—is 
inferior to that of the much later P.R. Mk 9 

On its first record climb, in 1953, it was fitted with a pair of 
Bristol Olympus BO11/2B engines, delivering up to 10,000 Ib 
static thrust. Originally, WD 952 was built to take a pair of 
early Avons, and the installation of the Olympus raised several 
problems. The big two-spool Bristol engine projected far ahead 
of the wing, causing c.g., mounting and wing-stressing problems, 
und the considerably greater mass flow made it difficult to run the 
new jet-pipe through the spar banjos. These troubles have all 
been overcome, and the aircraft can now utilize all the thrust 
available from its power units 

The letter are now Olympus BOL J11s. These are much more 
recent members of the Olympus family, and their thrust cannot 
yet be published It can, however, be stated that they deliver 
significantly more installed power than WD 952 has ever had 
before Overall handling remains outstandingly good, and 
relights have regularly been made at heights over 50,000ft 

For normal engine-development purposes, the Canberra is 
equipped with comprehensive instrumentation, including two 
large auto-observer cameras in the bomb bay. Further equip 
ment stowed in the space made available by removing one of 


in several 


« 
att 


SATISFACTION ALL ROUND: After the Olympus altitude flight, 
reported in column |. Left to right, W/C. W. F. Gibb, Mr. 8. G 
Markham, Mr. C. F. Uwins, Sir Alec Coryton, and Dr. S$. G. Hooker 


the two rear ejection seats For height-record calibration, 
W/C. Gibb flew alone, a considerable amount of additional 
recording equipment being carried to provide the most reliable 
and accurate results. 

Official observer appointed by the Royal Acro Club was, as 
noted last week, G/C. J. F. H. du Boulay; Philip Mayne was 
timekeeper. In charge of the instrumentation were Messrs. W. 
Goldsmith, P. A. Dixon and T. P. Wade, all of the R.A.E. Also 
from Farnborough was Mr. K. W. Smith, responsible for flight 


calibration 


Live Ejection at Nought Feet 

AST Saturday evening, at Chalgrove airfield, near Benson, 

“S/L. J. S. Fifield, a Martin-Baker test pilot, carried out 
the first successful ejection from the back seat of the modified 
Meteor Mk 7/8, while the aircraft was travelling at 120kt on 
i grass surface. From the time he pulled the blind to fire the 
seat to the moment his feet touched the ground in a stable para- 
chute landing, some four or five seconds elapsed. 

Ihe seat was a normal Martin-Baker Service Mk 3 seat, with 
back-type standard parachute and leg-restraint garters. The 
automatic-release timing mechanism had been modified so that 
the drogue gun was fired 0.5 sec after ejection and the parachute 
deployed one second later. S/L. Fifield is an experienced test 
pilot, but not a professional parachutist. He had made three 
live ejections before. The pilot of the Meteor was Capt. J. E. D. 
Scott, the company’s chief test pilot 

Though a number of successful dummy ejections from runway 
level at low speed had been made with both the Mk 3 and Mk 4 
seats, this first and ge g successful live ejection proves 
beyond doubt the efficacy of Martin-Baker’s latest venture. It 
provides a new safeguard for pilots of high-speed aircraft. 

It is hoped that the release mechanism of standard Service 
seats will, when the double-drogue deceleration system is fitted, 
be modified so that either the instantaneous or slightly slower 
high-speed operations can be available as required by the pilot 
Automatic explosive hood jettisoning, initiated by the pulling of 
the ejection blind, would also be incorporated 


FLIGHT TRIALS of the 
Curtiss-Wright T49 tur 
boprop began on August 
26th, when the Boeing 
XB-47D took off from 
Boeing Field, Seattle 
Rated at about 6,500 
eshp., the T49 is at 
present the most power 
ful shoft.drive aero 
engine to have flown 
it is based on the J65 
Sepphire turbojet, and 
is derated in 86£.25 
manner. The XB-47D is 
@ converted 8-478, the 
T49s replacing the two 
poirs of inner General 
Electric J47 turbojets 
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Valiants to the Far East 

‘OINCIDENT with the visit of Air 

Mills, A.O.C-in-( Bomber Command, to Australia this 

week, two Valiants of No. 138 Sqn. were to leave their base at 
Wittering to fly to Singapore for a month of proving trials. In 
command of the aircraft are S/L. R. G. Wilson and F/L. R 
Mather and the route to Singapore was via Habbaniyah Iraq), 
Karachi Pakistan), and Negombo (Ceylon Preliminary 
wrangements are also in hand for an extension of the flights to 
nclude Australia and New Zealand 

Air Marshal Sir George Mills is himself attending the Aw 
Force Commemoration Week ceremonies in Australia and is later 
New Zealand at the invitation of the New Zealand 
Government. He is flying out in one of the four Hastings carry 
ng ground crew and equipment for the Valiants. No. 138 Sqn 
s commanded by W/C. R. G. W. Oakley 


Marshal Sir George 


to visit 


Peter Masefield Joins Bristol 


AN important reorganization of the Bristol Aeroplane Co., Ltd., 
was foreshadowed in an announcement last Monday. With 
it came the news that Mr. Peter Masefield has resigned from the 
post of chief executive of B.E.A. in order to become the first 
managing director of one of the new Bristol companies 
Under the new arrangement, the work of the present three 
main divisions of the company will be undertaken by three new 
ubsidiary companies, to be known respectively as Bristol Aircraft, 
Bristol Aero-Engines, Ltd., and Bristol Cars, Ltd They 
take over the assets and liabilities of the existing divisions 
on January Ist next 
The following ure §= being 
uppointed first directors of the 
new companies 
Bristol Aircraft, 
Reginald Verdor 
Uwins lairmar Brian Davidson 
A. Cdre. F. R. Banks, Dr. A. |} 
Russell, R. S. Brown, W. R. Parnes, 
H. J. Pollard 
Bristol Aecro-Engines, Ltd.—Sir 
Reginald Verdon Smith, Air Chief 
Marshal Sir Alec Coryton (chair 
man Brian Davidsor A. Cadre 
F. R. Banks, Dr. S. G. Hooker 
George Hack, Jol Inne ms. a 
innes, Dr I Warlow Da 
Bristol Cars, Lid Georg 
Whit hairman), Brian Davidson 
iam Mastert 
In the ise of the Bristol 
Aircraft, Ltd ays the company 
Mr. Masefield by agreement with British 
European Airway 
und with the approval of the Minister of Transport and Civil 
Aviation, Mr. P. G. Masefield, Chief Executive of British European 
Airways Corporation, has accepted an invitation to become the 
first managing director. He will join the Bristol Aeroplane 
Company, Ltd., in November and will take up his directorship 
of Bristol Aircraft, Ltd., on the Ist January, 1956 
In a letter to the Minister of Transport and Civil Aviation Mr 
Maseficld has said that he feels that his “duti British 
more clearly in making what contribution I can in the 
direction of the more pressing problem of British aircraft develop 
He emphasizes that his resignation is not 


Ltd. Sur 
Smith, ( I 
, 


(Corporation 


towards 


/ tion le 


and production 


BLOSSOMING FRIEND 
SHIP: The trim lines 
promised by artists’ im 
pressions ore realized in 
this wrew of the first 
prototype Fokker F.27 
Friendship in its assem 
bly hall at Schiphol 
The two Rolls - Royce 
Darts have been installed 
and the airframe shell 
is virtually complete, 
though the first flight, 
opporently, is still some 
weeks away 
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‘ 


the result of any 
Carpenter ha 
also mentioning his 
has done for B.E.A 
Still only 41 years of age, Peter 
ireer in aviation, beginning in 1935 umbridge in 
order to join the Fairey design staff Iwo years later he became 
member of the staff of The Aeroplane and in 1939 was appointed 
ts technical editor. He went to France in 1939 with the Advanced 
Air Seriking Force; and later, as a war spondent, he flew 
with the R.A.F. and the U.S.A.A.F latter as 
both co-pilot and air gunner on B-17s. In 1943 he was personal 
ation to Lord Beaverbrook, who was then Lord 
Privy Seal: and he also was secretary of the War Cabinet Com 
mittee on Postwar Civil Air Transport. In 1945 he was appointed 
British ( Air Attaché in Washington and a year later returned 
to this country to fill the post of Director General of Long Term 
Planning and Projects at the M.C.A. Afterwards he 
quick succession assistant to B.E.A.’s chairman, then deputy chief 
executive, then chief executive 
He is a vice-president and member of the Council of the R.Ae.S 
und is president-elect of the Institute of Transport and president 
of the Popular Flying Association and of the Aircraft Recognition 
Society 


Boyd 
ation “with very deep regret,’ 


grand jot Mr. Masefield 


differences view on policy, and Mr 


epted hi 
1dmurat 


Masefield has had a remarkabk 
when he left ¢ 


corre 


, qualifying with the 


adviser on ul avi 


became in 


New British Engines 
AST Friday, September 2nd new 
designations were cleared for publication. The Gyron Junior 
DG].1 is announced as a new turbojet manufactured by the 
de Havilland Engine Co., Ltd. The Sapphire ASSa.8 is like 
wise announced as a new Sapphire variant by Armstrong 
Siddeley Motors, Ltd Iype-tested ratings are also announced 
for the de Havilland Gyron DGy.1 at 15,000 Ib thrust and the 
A-S Viper ASV.8 (up-rated ASV.5) at 1,750 Ib thrust 
In announcing the Gyron Junior, the de Havilland 
Company described it as smaller than the Gyron 
expect) and referred to the possibility of a family of Gyron 
engines Ihe Gyron Junior was recently run on the test-bed 
for the first time, after an exceedingly rapid period of initial 
development under a Ministry of Supply contract 
On pages 449 to 452 of this issue will be found an account of 
the characteristics and background of development of the three 
engines which are being shown at Farnborough this year for the 
first time. ‘They are the de Havilland Gyron turbojet, the Rolls 
Royce Conway by turbojet and the Napier E.151 Eland 
powerplant for the Fairey Rotodyne helicopter 
Incidentally, it not generally known that the Avon turbojets 
installed in the Canberra P.R.7 which recently flew to New York 
and back in 14 hr 21 min were manufactured at the Netherton 
Liverpool) factory of D. Napier and Son, Ltd. At this plant, 
Napier are already starting production of the Eland (fixed-wing 
turboprop, and commercial deliveries are expected next year 
Avon production 1s tapering off thus releasing progressively more 
floor space for the manufacture of Napier 
Napiers were also responsible for the installation of the Rolls 
Royce Conway by pass turbojet under the belly of the Ministry 
of Supply’s Avro Ashton test-bed. ‘The work was done for the 
National Turbine Establishment by the Napier Flight 
Development Establishment at Luton The first flight with 
the Conway installed was made from Luton late last month, the 
Mike Randrup and Mr. A. J 


two British powerplant 


Engine 
as one might 


pass 


sown cngincs 


(7as 


uircraft being jointly flown by Mr 
Heyworth, respectively chief test pilots of Napier and Rolls-Royce 
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FROM ALL QUARTERS 


Proteus Icing Trials 
"THI gine Division of the Bristol Acroplane Company have 

been “ out extended trials of the Proteus turboprop 
with an issador bed, and we can present photo 
graph ng a particular series of icing trials in which airborne 
telev Ihe whole programme 
and 


test now 
been used to good effect 
with the Britannia C. of A., 
to be mmmune from icing 
ybviate protracted searches for icing conditions, 
was induced » water-sprayed grid mounted in 
port engine, as shown in the photographs 
ipplied from a 135-gal tank in the rear of the air- 
d to the grid ssued from 37 nozzles 
spinner and intake Details of the Proteus 
were given in our Britannia description on 
Hot gas is extracted from the turbine section and 
md the critical parts of the cowling and intake casing, 
tric heating mats (Napier “Spraymats”) are used on the 
1 external portions of the cowling. A hot-air bleed from the 
ne was carried round to provide ice protection for 
1 itself 
um flow from the grid was about 500 Ib per hour 
Before jal testing began, the effect of the spraying installa 
tion on the behaviour of the aircraft was examined, both in normal 
flight and with engine inoperative, and the drag was found 
be negligibl Another pre-series of tests was conducted with 
mpregnated water to ensure that the droplets were finding 
und around the engine. It was naturally desired to 
obtain a pictorial record of ice formation on the interior of the 
Had a normal ciné camera been employed, the pro 
would have resolved itself into a tedious step-by-step 
ipying many months, the film recording each stage 
having to be processed and examined before proceed 
By employing TV the whole programme was com 
of flying—roughly a tenth of the amount 
otherwise have been needed 
cooled Pye camera was flexibly mounted inside 
the port Proteus and focused on the compressor entry guide 
vanes It 1 rermarkable fact that the entire programme was 
without the cathode ray tube of the camera having 
to be replaced—a testimony to the vibration-free environment 
and durability of the camera. Pictures were relayed to a 
l4in screen inside the aircraft. It is also worth noting that the 
umera signal could have been broadcast to the ground below, so 
that the division's chief engineer, Dr. 8. G. Hooker, could have 
watched the ice formation from the comfort of his office 
Inside the Ambassador the flight test crew were able to obtain 
a clear picture of the actual build-up of ice at the compressor 
entry With the anti-icing inoperative, the camera revealed 
deposits building up in various forms, the accumulation some- 
times forming pieces jin wide and 3}in long. At intervals the 
deposits would break off and pass through the engine. Years 
ago this would have been likely to cause damage to the Proteus, 
but th steel for light-alloy blades throughout 
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ICE TO ORDER: Taxying out at Filton, the M.o.S. Ambassador 


PROTEUS DE-ICING TESTS (see col. 1): Taken after ice had been 
forming for 30 minutes (with de-icing switched off), this photograph 
gives a good idea of the type of icing which could be engendered 
Energizing the de-icing removed such deposits in a few seconds 


the compressor has rendered the passage of even steel bolts 
relatively harmless. 

At no time did the behaviour of the Proteus give the slightest 
cause for anxiety and the engine was accelerated and decelerated 
satisfactorily under these conditions. In the most severe cases, 
with the anti-icing switched off, ice accretion on the entry guide 
vanes caused a loss of only 3 per cent power after about 17 min, 
and the severest deposits were always disposed of a few seconds 
after the de-icing was switched on. Flying took place at from 
10,000 to 30,000ft and temperatures as low as minus 44 deg C 
were encountered. Testing was carried out at various airspeeds 
und with the port engine at all powers, including maximum 
compressor r.p.m. and zero r.p.m. with the airscrew feathered 

Further anti-icing trials are now being carried out with another 
Proteus powerplant embodying a number of production refine- 
ments. In particular, the latter engine can utilize a greater 
supply of heat for affording ice protection in the region of the 
entry guide vanes 


Blackburn Interest in Jowett Factory 


I is learned that Blackburn and General Aircraft, Ltd., are 
expected next week to make a firm offer to acquire the whole 
of the issued share capital of Jowett Cars, Ltd., of Batley, York- 


shire, at 3s 3d a share. The Jowett directors have notified Black- 
burns of their present view that they will accept the offer for their 
own shares, and will recommend sharcholders to do the same. 
Jowett Cars, Ltd., was founded 30 years ago, but are not now in 
production Presumably, Blackburns’ interest is to acquire 
additional manufacturing capacity in the Yorkshire area 


second prototype G-A.2D) displays its water spray rig (see news story above) 


The engines are at present Proteus 705s, similar to those used in the Britannia 100 


— 3 
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Helicopters for Search and Rescue: 


an Accident while Demonstrating 


established by the Air Ministry for search and 
rescue duties throughout the British Isles is 
No. 22 Squadron of Coastal Command, equipped with 
Westland Whirlwind HAR.2 machines and based at 
Thorney Island. A press demonstration of the squad- 
ron’s work, given in the English Channel last week, was 
marred by an accident to one of the Whirlwinds, which 
suffered engine failure, ditched in the sea, and sank. 
There was no injury to either occupant of the aircraft. 

Flight’s representative aboard an accompanying 
R.A.F. launch gives the following account of the squad- 
ron’s operations and eye-witness report of the accident. 

Formed in February of this year, No. 22 Squadron is 
the second R.A.F. helicopter squadron engaged on 
search and rescue duties, the first being No. 275, a 
Fighter Command unit based at Thornaby, County 
Durham, and operating Bristol Sycamore Mk 14s. From 
Thorney Island, the Whirlwinds have as their main 
task the rescue of aircrew in difficulties (either ashore 
or afloat); in addition, much rescue work has been 
carried out this summer for civilian holiday-makers 

Commanded by S/L. Paul C. Bowry, 22 Squadron 
has a unit at Martlesham Heath, Suffolk, in addition 
to the main section at Thorney Is!and where crew train 
ing and periodic servicing of both airframes and P. and 
W. Wasp R-1340 engines are carried out In the 
near future, a third unit will be stationed at Valley, 
Anglesey. The squadron’s helicopters, together with 
R.A.F. marine launches and other units, are controlled 
in mee agar operations by the R.A.F. Rescue Co 
ordination Centre at Plymouth, and at least one 
machine at each base is at readiness from dawn to dusk each day. 

The demonstrations of search and rescue techniques made 
by 22 Squadron and other units on August 30th took place in 
the English Channel, some 8 miles south of Selsey Bill, in warm 
summer weather and with a calm sea. A typical example of 
rescue co-ordination was first given, in which a Coastal Com- 
mand Shackleton II flew over, spotted a dinghy containing five 
men, and reported this by radio to the Rescue Co-ordination 
Centre at Plymouth. 

The normal rescue procedure followed. A “flash” (top 

iority) telephone message was sent from Plymouth to Thorney 

sland, calling for the assistance of the standby Whirlwind. Also 

available and controlled from Plymouth in such emergencies are 
R.N. and R.A.F. marine craft, civilian lifeboats, and other ser- 
vices; on this occasion, the presence of two 68ft launches and a 
smaller tender only a few yards away from the dinghy in distress 
was, for purposes of plot, tactfully ignored. 

Having informed Plymouth, the Shackleton dropped a smoke 
marker near the dinghy, and continued to circle around it. After 
a short delay, a bright airborne lemon appeared in the distance 
and, a “7. rapidly turned into Whirlwind XJ 434, flown 
by F/L. Keith V. Panter, D.S.O. The helicopter’s colour 
scheme was a gaudy yellow, with rescue in black on the tail- 
boom fairing. Hovering above the dinghy, it proceeded to dip 
into it with what looked like a hangman’s noose, and to lift and 
swallow each of the occupants in turn 

The double-lift method, in which a crewman is lowered to 
affix the strop around an injured or unconscious man, 
and both are then winched up together, was also shown 
An immersion-suited B.B.C. man, suitably immersed, was the 
victim. 

The rescue techniques shown so far had been equally applic- 
able to both Service and civilian emergencies. A development 
of particular significance in the case of ditched aircraft crews 
the use of Ultra Electric’s SARAH (Search and Rescue and 
Homing) equipment—was next demonstrated 

Another of the squadron’s Whirlwinds, XJ 436, flown by 
S/L. Bowry, was homed from its base at Thorney Island on to 


O-= of the first of a chain of helicopter units being 














Two remarkable photographs of the accident described on this page by “Flight” 
representative aboard launch 2749 


In the upper picture, the tail boom is just 
beginning to break under the down-loads of the impact 


a pilot who, complete with SARAH beacon, was adrift in a one 
man dinghy 

The signa!-transmission radius of the SARAH beacon is stated 
to be 75 miles, and the current equipment incorporates two-way 
voice communication. The system is felt to be particularly valu 
able in that, once the beacon is switched on, continuous trans 
mission and individual identification are provided; and no 
dependence is placed on visual search. Receivers can be carried 
by aeroplanes, helicopters and marine craft 

The Navy-developed scoop net, which forms another part of 
the equipment of 22 Squadron, was next used by XJ 436 to 
capture—at the third attempt—yet another floating victim 

The final demonstration was to be the winching up, from the 
deck of our launch, of an Evening News reporter securely trussed 
in a Neil Robertson stretcher. After hovering over the launch, 
S/L. Bowry flew the Whirlwind to one side while final prepara 
tions were made on deck. Coming round and in again between 
our launch and another some 50 yd away, the helicopter was 
moving slowly forward at a height of about 30ft when us engine 
spluttered and cut, and the machine fell into the water 

In a mist of sudden spray, the Whirlwind tilted over on its 
starboard rotors thrashing the surface A crack tore 
across the word “rescur,” and the tail boom twisted jerkily. In 
slow, lurching movements the machine sank over on its side, and 
we were relieved to see that pilot and navigator (Fit. Sgt. Grant 
Scoggins) had managed to escape from cockpit and cabin respec 
tively and, with Mae Wests inflated, were floating alongside 

Within two minutes of the in‘tial power failure. the two men 
had been picked up by the attendant tender; one minute later the 
machine had disappeared, leaving only small yellow fragments 
powdering the surface of the Channel 

From a distance of about 30ft, we had had 
close view of the accident. While it provided an 
unfortunate finale to the day’s demonstrations, it 
reminder that engines are still liable to occasional 
the most awkward times); and that, nerhans, B.E A 
to be blamed for excessive caution in fitting floats for passenger 
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AN HISTORIC AIRCRAFT The 
Spirit of St. Lowis” in which Charles 
Lindbergh flew the Atlantic in 1927 
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here. for ao W Brothers’ film 
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OUT IN A HURRY: S/L Fifield, whose successful live ejection at 
ground level is described in a news item on p. 430, is seen at the top 
of the trajectory, as his parachute opened and the seat left him. Above, 
none the worse for wear, he is congratulated by the technician who 


retrieved his parachute after the landing 


Flight” photographs 


HERE ann THERE 


equipment required for the expedition, for 
ise on the survey vessel, the amphibian 
uircraft, helicopter and the base station at 
Dec« puiion Island LAI are prov 


staff to ind maintain it 


iding 


install 


Swiss Prototype Destroyed 

THE new Swiss P-16 jet fighter was des 
troyed last week after being in troubk at 
nearly 40,000ft. The pilot baled out safely 
tn sircraft fell into Lake (Constance 
hoped to recover the wreck 


we for examination 


whence it wa 


r.V. Film Exported 
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on I} the first tin 

film has been sold in the U.S.A 


been 


Helicopter Safari 

rHREE Americans, James Patterson of the 
Sikorsky D on of United Aircraft, Karl 
jensen of the Lederle I : und 
H. Da Leopoldvill 
Belgian sbout to begin 
» hel ’ x px Central 


Afri 
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nad “an M Born Australia in 


of 


reported in Sydney 
O.B.1 4.R.Ae.S., the 
Sidcot flying suit 
windows for urcraft and 


ae Pua, 
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1894, he served with the R.N.A.S in 


World War I 


For Win‘er Evenings 
NI xX I Wednesd ay 


associated journal 


September 14th, our 
Amateur Photographer, 
is publishing a special “Indoor Number” 
in which enlargers, projectors, flash outfits 
ind other equipment will be reviewed 


Licensed De-icers 

AN agreement for the manufactur« 
ile of the Napier “Spraymat” electrical 
de-icing in the United States has been 
signed between D. Napier and Son, Ltd., 
und Power Generators, Inc., Trenton, New 
Jersey The system has rece 
tested under U.S.A.F. auspices 


and 


ntly been 


Armstrong-Siddeley Appointments 


rWO Armstrong-Siddeley appointments 
mnmnounced last week-end, and of which we 
hope to give further details next week, con 
cern two ex-R.A.F. officers One is 
A ( dre H M Tot y” Pe irson, 
joining the company for won duties; the 
other is F/L. T. P. Frost, who has joined 
as chief test Pp lot 


who is 


City Livery Company’s Officers 
HE Court of the Worshipful Company 
of Coachmakers and Coach Harness 
Makers has elected the following officers 
for the ensuing year: Master G/C. F. ¢ 
V. Laws; Senior Warden, Col. Rt. Hon 
Lord Kenilworth Renter Warden Lt 
Col. R. D. Thrupp; Junior Warden, Mr 
R. J. D. Smith 
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Farnborough, September Sth 
f | ‘HE sombre rainclouds which overshadow Farnborough 
on this of all Monday mornings cannot obscure the fact 
that the 16th S.B.A.C. Flying Display and Exhibition is 
the largest and most promising ever. The 1955 show is bigger 
than last year’s both in the number of overseas guests (6,000 
personally invited and others using bulk-allocated tickets) 
and in the size of the static exhibition, with its 307 stands 
Forty-one aircraft are taking part in the flying display and the 
static display brings the total number of machines exhibited 
to nearly 60. Of these, 16 are making their maiden appearance 
at Farnborough. In addition, R.A.F. formations are partici- 
pating for the first time, though the S.B.A.C. emphasize that 
the Service contribution—essentially, a show of Valiant and 
Hunter strength—does not change the basic purpose or 
pattern of the show, which is designed to sell aircraft and 
equipment. 

Yesterday morning saw Flight’s editorial advance-guard 
making their preliminary circuit of the sprawling show-site, 
while L. W. McLaren, overhead in the R.A.E. Packet, regis- 
tered photographic impressions of the arriving aircraft—with 
the results seen on following pages. By Sunday evening almost 
every machine had been tethered in its assigned place on the 
runway, and in the static tent all seemed ready for the morrow 
The near-deserted appearance of the indoor display was in 
sharp contrast to the scene on previous eves-of-Show, requir- 
ing near-miracles of constructive effort to complete the stands 
on ume. 

As with the static exhibits, so it has been this year with the 


THE 
OPENING 
OF THE 


SHOW 


aircraft. Both of the brand-new transport prototypes—Herald 
and Twin Pioneer—flew well in advance of the show and are 
complete in every furnishing detail. Their external appear- 
ance, at once attractive and functional, is calculated to appeal 
to the airline customer. Among the giants, the outstanding 
splash of colour is provided by the cerulean-blue Victor, its 
fellow V-bombers appearing in dull-silver Service uniform 
Ihe Britannia 100 and Comet 3 are here again in dignified 
B.O.A.C., styling, and the Beverley—fifth off an accelerating 
production line—displays current Transport Command dress, 
with white cabin-top. Looking potent and businesslike in 
smoky grey, the Shackleton appears in latest Mk 3 form, 
with nosewheel, tiptanks and other mod. con. 

Weather apart, the only disappointment experienced by 
Monday’s pre-viewers was the absence until 6 p.m., when 
many had already left, of the supersonic P.1. It parked at 
Odiham to make its debut on Tuesday. Other members of the 
high-Mach brigade, however, afford ample consolation 
Fairey’s needle-nosed Delta 2 demonstrates an astonishing 
turn of high-speed manceuvrability, and the F.R.5 Swift per- 
forms nobly in its new low-altitude role. The side-by-side 
Hunter, seemingly no less fleet than its predecessors, is per- 
haps the most effective dual conversion yet achieved 

Helicopter-wise, as our American guests would have it, 
the 1955 Show is the best yet. Progress in the application of 
new propulsive systems is shown by two newcomers, Fairey’s 
“ultra-light” and Jet Gyrodyne, and the Widgeon, aimed at 
today’s market, represents a handsome variation on an exist- 
ing theme. Notes on the various aircraft follow 


Like some strange pecking bird, the 
Fairey F.D.2, nose depressed and 
‘chutes streaming, comes in to land 
ot Farnborough. The general view 
above was taken from a Westland 
ait taxi which hod collected visitors 
from London's South Bank Heliport 


“Flight” photographs 
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the ascendant once more: the Comet 3 displaying to advantage its 


FLIGHT 


Canada’s Avro Aircraft CF-100 caught by “Flight’s” camera in 
an attitude that presaged Zurakowski’s xzestful demonstrations 


lear of the Ashton’s pressurized fuselage. Full provision is, or 
will be, made for all forms of flight development 

Avro Shackleton M.R.3. 
patrol 
ome 


The first two marks of this long 
ind anti-submarine aircraft have been giving good 
years. The Mk 3 is a redesign, having a tricycle 
undercarriage and exhaust pipes on each side of its Rolls-Royce 
Griffons, which make it very much quieter than before. ‘The 
wing plan-form is extended at the tips and terminated by per 
manently mounted tip-tanks, which indicate increased all-up 
weight. The pilot’s canopy is of a new clear-view type and the 
dorsal turret is eliminated 

Dunlop twin nose-wheels are mounted on a Dowty leg, while 
the twin main units, with disc brakes and Maxaret, are by Electro 
Hydraulics. In this version the Shackleton is to be supplied to 
the South African Air Force 


rang¢ 
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pinion tanks and the fairings between them and the leading edge 
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Avro Canada CF-100 Mk 4 Nine squadrons of these 


" fighter ire now in service with the 
RA nd { squadrons are to join the Canadian air division 
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Blackburn Beverley The Beverley shown statically (XB 263 
the fifth of six production aircraft completed to date. It dis 
plays features of both military and civil interest. Transport Com 
mand passengers will applaud the handsome blue and grey styling 
earward-facing Blackburn chairs in the 42-seat tail boom 
The load for the main hold consists of three Army vehicles and 
cllaneous stor [The method of stowage will appeal strongly 
to potential civil users of this mammoth freighter; the hold is 
separated laterally by rails running along each cabin wall at a 
variable height determined by the vertical clearance of the 


ground-floor” load. These rails will support up to 12 tons of 


irgo on a floor made up of cabin-width pallets which are pre 
oaded and fork-lifted into position at the rear loading door. As 
might be expected, recent progress with the Beverley has resulted 
in marked hardening of civil interest in the Universal, the com 
mercial version. It is encouraging to know that as much C. of A 
testing as possible has been included in the military development 
programune 

Bristol Britannia 100 Ihe current tempo of the pre-service 
test and development programme precluded the appearance of a 
production Britannia at Farnborough, so the type is once again 
represented by G-ALBO, the first prototype No significant 
modifications have been embodied in this much-flown machine 


since I igt 


i may now be considered a 
firmly stabilize ate ws of the pre-service programme was 
that G-AN BK hould have set off on the first of a ries of overseas 
flights before the words are printed. Four Britannia 100s are 
due for delivery before the end of the year, and 
scheduled service frica should begin in April next 
The larger, more V I iw 300-ty pe Britannia ire repre 
sented in the stati chibition by large scale models, two of which 
show proposed interior layouts for the Mk 300 L.R.s of B.O.A.( 
und El Al Israel Airlines. Another unmarked model, depict 
high-density (trooping?) version of the Mk 300 

Bristol Olympus-Canberra 
recent world alutude record 


} 

Proudly bearing notice of it 
65,876ft or 20,079 metres), WD 952 
flying at the show with two of the very powerful Olympu 
BOL11 turbojets. As noted in our news-item announcing the 
height record, the airframe can now fully utilize the great thrust 

The large on picce owing ire arranged to 
forward; there are no separate hinged panels for 
engin Outlets for cooling air are very prominent 
obec rt 


[ > of cach cowling 


Above) The newest Hunter—the Two 
Seater—oroused great interest on Mon 
day. The crew are accommodated side-by 
side in Martin-Baker light-weight seats 


Left) In a demonstration of slow flying 
the Handley -Page Herald shows its high 
mounted wing and large-area flaps 


Below) G-ALIK, originally a Dragonfly 
prototype, now re-emerges completely 
rebuilt as the Widgeon 4/5-seater. The 
whole forward port side of the cabin 
hinges for admittance of stretchers 
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The Fairey Jet Gyrodyne, Alvis Leonides- 
powered and forerunner of the Rotodyne, 
flies over with @ strange and individual 
noise—a composite of roar and thrash 


Most attractive of its strain, the Shackle- 

ton M.R.3 appears in a handsome coat of 

grey and with tip tanks. Its four Rolls-Royce 

Griffons are much quieter with their new 
exhaust systems 


This Hunter apparently has no objection 
to its assorted asymmetric load of 
rockets, tanks and bomb. 


In spite of its high thrust, the Rolls-Royce 
Conway in its nocelle under the Ashton 
test-bed looks quite smal! by comparison 
with the paired Nenes of the mother ship. 
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see NA Pl E R on stand G at Farnborough 


With the Eland turdo-prop Napier 

offer a range of gas turbine engines to 
meet a wide variety of needs in world 

air transport. These engines feature 
reliability at all altitudes, simple and 

safe automatic control, high power/weight 
ratio, simplicity of maintenance and 
economy of fuel consumption. The 3,000 
e.h.p. Eland has reached the Type Test 
stage, and a 4,000 ¢.h.p. version is now 
running. Still higher powers are on the way. 


Partners in Progress with The ENGLISH ELECTRIC Company Ltd 


. 30 


Napier are specialists in the 
application of the gas turbine 

to rotary wing aircraft and 

have a series of engines 

designed specifically for 

this purpose. 

A particular version of the Eland 
incorporating an auxiliary com- 
pressor for the tip-powered rotor 
system will be used in Fairey’s large 
transport helicopter—the Rotodyne. 


- 


P/ 


D. NAPIER & SON LIMITED 


2 8 ¢ 


Napier are also working 
with Hunting Percival 
in the development of 
the Oryx 750 gas h.p. 
turbo-gas generator as a 
power unit for the P74 
helicopter—an entirely 
new form of helicopter 
propulsion which 
eliminates all 

henical we 


LONDON, W.;3. 
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Eland 
turbo-prop 


Spraymat, the Napicr clectrical 
de-icing system, és lighter in 
veight and has a lower power 
consumption than any other 
method capable of meeting 


Oryx 
design requirements. It is turbo-gas generator 


sprayed on, can follow any 


contour, is easily 
repaired and resists 
sand, rain, fuels 

and hydraulic fluids. 
It can be applied 

to aircraft in service 
or to new designs. 





THE BEAM 


By flying downa beam pilots can come into an airfield 


ON 


they cannot see and could not possibly find. With this 
invaluable technique man has rediscovered a gift he 
mayonce long ago have had: onethat manycrea- 
tures have in highly developed, highly efficient form. 


Butterflies cross seas and make safe landfalls; the 
Chinook salmon swims oceans and _ returns, 
infallibly, to the very pool of the very river in which 
he was born; a pair of finches divide their year, 
season after season, in a particular bush in an 


English garden and another in a North African 
orchard. Most astonishing of all, the homing 
pigeon can be taken in any direction, for any 
distance, and after a turn or two in the air will fly 
unhesitatingly straight for home. 

How does the pigeon do it? We du not know. We 
may never know. It is not sight, nor smell. If it is 
sense of direction, this must be developed to a 
degree of sensitive infallibility which puts it clear 
beyond human understanding. We can only say that 

like hundreds of kinds of migratory creatures 

the pigeon feels some mysterious, unmistakable 
pull towards home: that he senses some ‘* radio 
beam °’ that gives him his direction. 

Though we may never know the mechanics of the 


as 


homing pigeon's ** beam”’, 
Landing under any but the best daylight conditions 
can be difficult indeed without this navigational aid 
we have copied from Nature. 

Pilots who come in to land on a beam or off it, have 
come to value, at all Britain's major airfields, the 
excellent and helpful service of the Shell and BP 


Aviation Service. 


we imitate its effects. 


SHELL and BP AVIATION SERVICE 


Sheltl-Mex and B.P. Lid., Shell-Mex House, Strand, London, W.C.2. 


Distributors in the United Kingdom for the Shell, BP and Eagle Groups. 


Copies of this advertisement can be obtained from Shell-Mex House. 





Sixty tons of Blackburn 
Beverley charging on its 
way to Farnborough from 
the flat reaches of the 
Humber It is the fif h 
production machine 


XB 263 


serial 


IHk OPENING 
OF THE SHOW 


taking part in the fying 


G-AMWI 


The Mk 4 Sycamore 
unpainted demonstrator 


Bristol 171 

play is Bristo 
It is equipped as vassenger version, with rescue winch 
and provision for s her-bearing. First flown in 1947, th 
Sycamore is ving with the Army, B.E.A., R.A.F., R.A.N. and 
Belgian Air Force, and production is continuing t bst 
il” MoS 

Bristol 173 


piay nec « 


‘ : u 
order 
XH379, the burr ed aircraft flown in 
rototype of the 173 Mk 2, and is the 
South Bank to Le Bourget 
Show it has been equipped 
mpro 


ond f 
flew from the 
ve | S.B.AA 
ng a pronounced 

A more 

h 850 h.p. Alvi 

Leonide now 

first flight 

dul leading the 


anti-submarine 


powertu er 
Leonide 
fitted i 


noruy 


let I I : ’ m ci in the tat 
com parat 
proved by the 173 uinl 
irbine-powered helicopter from I 


east O 


de Havilland D.H.110 
how. XF 828 is designated Mk 
prototype embodying some, but not all, of 
for ervice a the Fleet Air Arm’s future 
Acrodynamically it resembles the second 


with an all-flying tail 


Seen for the first time at 
20X, and in inte ) third 
equipment nec led 
arricr-based all 
‘+r «fighter 
incorporating a separate elevator 
is brought into use as a separate surface when the flaps 
lowered). large wing fences and Fowler flap: 
features n XF nclude an arrester hook and ro 
ion for armament latter includes a large rack under 
each wing heavy stores, which in service will probably be 
four 30mm Aden repeater cannon The Aden 
are mounted under ockpit floor on a demountable 
and ready a provided for the ammunit 
Other feature nclude the installation 


design of 


missiles ind 


gun-noist Ww 
advanced form of radar, a new 
temporary, experimental air brake 


maximum ind 


pilot nopy 
under the g 
mposing limit on 
ntihiometer are att 
and a whij al 
wistchurch tactory are 
Mk 20, a fully operational ma 
: teerable nosewheel and 


Engines of all 110s have 


ouner 
been increasingly powerful 

de Havilland Venoms. Both th ngle-seat F.B.4 
two-seat F.A.W.21 are in the static j , and both have {| 
principal new feature Ihe Mk 4 


re fT now 
? Germany and w 


ailerons as U 

squadrons of 2nd T.A.F. in 

ther air forces, and the F.A.W.21 

the Fleet Air Arm Principally employed for 

attack, the Mk 4 irrounded by resentative loads of 1,000 It 
bomt ind of rocke 


going into sery c 


ground 


and $00 It 


de Havilland Vampire T 
R.A.F. and 18 other air force 


omer to Farnboroug! 


ind ov 
XH 276 
Baker Mk 
in Lak 
de Havilland Chipmunk 
i formerly i mainstay 
G-ALWB 


{ J ull im 


out round it a 


A 


} three f¢ hordw 
mprove air flow at low Another 
mall boundary 


on tne adoption ota 


edge tne tof surface 

take and 
lusclage no longer teatured on th 
furnished to B.O.A.C. luxury stand 
large ale model of the Comet 4 wh 


Havilland tand m the ta exhibit 


ipproximately mid 
tank The split flay 
prototype 


on 


cading-edge 


ird is demon 


n two ompartment 


cparated | 


Versatile, ag I . of yirey's lightweight helicopter 
Jesigned t ] f s the first machine to be 


powered by British “ turbos ypter 
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Looking more than ever 

like a monster of the deep, 

9C potential tons of Avro 

Vulcan B. Mk | was upward- 

rolled beautifully by Roly 
Falk 





THE OPENING 
OF THE SHOW 


(Belcw) Tenth off the 
Luton line, XD 694 is the 
first Hunting Percival jet 
Provost to have the short 
undercarriage Another 
major change is the use of 
hydraulic system 


D.H./Napier New Elizabethan 


" Fland Amt 


f re-engining 


ombinatio 


G-ALFR 


a 


figures in the flying display, is now camouflaged on top, but 
retains its glossy black coat on the under-surfaces. Though the 
underwing bomb-pylons are absent this year, the machine is 
inchanged The offset hood, incidentally, is to be a 
ture of all future machines, whatever their role 
the pilot a better view, it entails : 
iabin by which the crew sit in front 


‘ A ’ moe 


de Havilland Heron 


a normal parachute exit door, with 
ad of it, and only the pilot retains his ejector 


de Havilland Dove 
De 


Fairey Delta 2. Displayed in public for the first time 
| 
i 


WG 774, powered by an afterburning Rolls-Royce Avon, is one 
Y vf the fast uircraft yet designed in the Commonwealt! Phe 
control wfaces comprise ailerons, elevators and rudder, all 
fully powered by Fairey Hydroboosters, and installed 
de Havilland Beaver 2 . ‘ ! ort lo against the airframe, with no gap here are no tal 


on the aircraft. The elevators are of the plain hinged 
Mi It ha ng to Z| \ I very rge chord he wing has a thickne chord 


English Electric Canberra t rat ) ) f per cent although the leading edge is rela 


and side-by f two pilots, i tively unded e¢ brakes comprise four large petals disposed 
it of the fuselage 


the New Elizabethan, showing Napier engines in tot Oryx (foreground), E.15! Eland for the Rotodyne 
rews » thie machine ore Rotols (see p. 452) and fixed-wing Eland A Rotodyne model appears above 


\, 
awe ' 


. 
; 


- Og 





Fairey's jet-Gyrodyne toxies in after its quiet autorotative landing as the 
Whirlwind H.A.R.5 (Alvis Leonides Major) gets away easily on 870 h.p. 


Ihe 52ft-long fuselage is hydraulically hinged behind the cock 
pit to the forging to which is also attached the nose under 
carriage; for take-off and landing, the nose can be lowered 
drawbridge-wise to provide the pilot with sufficient view. The 
nose probe carries a yaw-meter, pitot heads and an aerial, and 
ilso incorporates a flush cielectric surface on its under-side 
‘ir 1s admitted to the Avon through a razor-edged intake in 
ach wing-root, which leads direct to the entry to the com 
pressor, the boundary layer being diverted through four-channel 
volutes which eject above the wing. The main undercarriage 
suspension type with the shock 
absorbing cylinders in tension High-pressure Dunlop tyres 
28 x 5.25-18) are fitted to thin wheels carrying two-piston disc 
ikes with Maxaret. Each unit folds into a narrow wing bay 
Fuel is carried in wing and fuselage tanks, and the Avon 
afterburner has a flameholder assembly comprising one annular 
and six radial gutters, the final propelling nozzle having upper 
ind lower hinged eyelids 


units are of the levered 


Fairey Jet-Gyrodyne. XJ 389 has been flying in its present 
form for about 18 months and has already proved most of the 
difficult’ fundamental features of the much larger Rotodyn« 
rhe Alvis Leonides drives two pusher propellers via mechanical 
shafting, and is also coupled to a centrifugal blower which sup 
plies air to tip-jets on the rotor. For take-off, air is supplied 
to these jets to bring the rotor up to speed, whereupon, with 
i marked detonation, petrol is fed to the tp jets and lit 

The rotor has two broad blades attached to lengthy non 
lifting root members, and the disc diameter is just short of 
60ft. Once established in forward flight, the tip jets can be 
switched off and flight maintained on the power of the airscrews 
and the air compressor alone. The rotor has one central spar 
and skin applied in continuous strips from root to tip, the 
aerodynamics and control of the blades being generally similar 
to those which will be adopted on the Rotodyne. Yaw control 
is provided by the propellers, the pitch of which can be inched 
electro-hydraulically to the desired value, a differential move 
ment being available for yaw and collective pitch for thrust in 
Directional stability is provided by two fixed 
allows hands-off cruising 


cruising flight 
fins and a trimming clevator 
Fuel is supplied to the tip jets by tank booster pumps and a 
rotor-driven pump, centrifugal force providing the required 
pressure at the tips. A recent modification is a 
the distributor tank above the rotor hub which ensures that the 
flow is divided equally between the two rotors. Pitch of the 
main rotor is effected hydraulically, and handling ry good 
Fairey Ultra-Light Helicopter. Designed to a British Army 
ition, this useful vehicle is in production 
The machine in the flying display, XJ 924, is not quite stan 
dard, the final form company stand 
} 


1 static show 


vaive on top ol 


pecih small-scale 


being exhibited on the 


in ft 


Power is provided by a Blackburn-Turboméca Palouste com 


which delivers air through a lagged inside the 
cabin leading to tip jets on the 

employed, but it is ultimately 
without it At present the life of the jet rela 
Ordinary 


pipe 


pressor, 
two blad 


transparent rotor 
lip burning intended to be 
apie to cruise 
tively short, but this is being progressively extended 
M.T. fuel can be used 

) tailplane and three fins were fitted (picture last 
tainies teci Kin 
Owing to the 
white and blue 
General 


Originally 
but there now only one fin, with 
mounted behind the jet efflux from the engin 
high ambient temperature on the fin, the red 
“fin flash ipplied to the girder-type tail 
handling is very pleasant, and cabin temperatures are not notice 
ubly raised by the presence of the air delivery pipe. Doors have 
been off during the test flying. The built-in de-icing should 
enable the machine to fly in all weathers and the view is superb 
There are two seats, the port seat being fitted to face forward 
Wheels can 
be fitted to the landing skids for ground manccuvring 
Fairey Gannets. Both the A.S.1 and T.2 are represent 

both are already in service with the Fleet Air Arm a: 
Royal Australian Navy The T.2 is a pilot trainer and 
weapons bay but no ju n” radome The A.S.1 


weer 


boom 


for dual instruction or rearwards in an A.O.P. role 


I 


SL. Tennant rolls off smartly to starboard in the Folland Gnat, closing 
the undercarriage fairings (employed as speed brakes) preparatory to 
accelerating violently on the power of the Bristol Orpheus 


i vast assortment of tore of 


all kinds n : of practice 
500 Ib. 1.000 Ib and 
flam 


bomb through larg 


ur/sea res 2,000 Ib mune 


Sono-buoy ncluded id 
ducing float 


pecial DOoMD 


Folland Gnat 


ing, the Crnat 


mMmok« ind 


noise-pro 


pons other tl 


belly land 
looks as 
fitted 


Now 


handsome as ever! gh gi b < ) ; are 


there + a 


The 910 s.h.p. Coupled Turmo on the Blackburn stand Below ob 
Blackburn of Flight nstallation of the 
Rolls-Royce Conway 


provides a scale for Napier's 
in the Ministry of Supply Avro Ashton test-bed 
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f oe witside the batch for the firet B AA 


the under-wing tank 


as 
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i } hin ma ‘ 
: t ind if iy art 
I i weful detail desig ind weight-sa 
| ror ind ill-flying : will @ 
marc i y at high and low j ind < 
} ¢ high power of the Bristol Orpheu 
Hydrau fluid, oil and two fuel filler cap 
} : pine within easy reach from gro 


‘ ' t y flow? ma ti uher im the 


reinforced-piastic under-wing tanks 





/ ery ght turr t about 200 knots, wit! r Drakes oper 


' 
Gloster Javelin F.A.W. 1 Iwo Ja ns are at 


hHlowke Hunter 6—with ncreased Rolls-Royce power 





Perhaps it was by intention that Handley Page have painted the second 
prototype Victor in the colour of war-time photo-reconnaissance aircraft 


erulean biue In any case, it looked better than ever before 

XA 563, which flew on Monday approximately t twentietl 
roduction Mk 1 It is claimed to be an entirely standard 
ervice aircraft with the kinked” leading edge, V.I. tailpla 
ind powered elevator, Maxaret brak« ind a new pointed piast 
rador la ecln ire now being delivered to irk Scr € 
est Di ments prior to going to tn quad! nm 

Handley Page Victor. Now resplendent in pale blue, WB 775 

é ond tor, show omparatively few alteratior nce 
ust year The dorsal fin is slightly altered and contains a 
i ur ection, as does the nose of the bullet on top of the 
fin 4 row of retractable spoilers has been added immediately 
ihead of the bomb-bay, and skin joints indicate the possibil 

f a retractable section of under-fuselag mmediately aft of 

\ > tre ume way as the Valiant 

Efflux separator fairings appear between the [-pipes 

’ j and the windscreen clear-vision panels raise a sma 
poiler when opened Reinforcing strips are riv 1 tot 
fusclag ) way of the effluxes and the strakes at the edge rf 
} ur brake at the same level, have been greatly reduced 

Facil nair indercarriage urric ciaht whee ind four 
Maxaret unit The tail-bumper 1 smooth-tyred w 

f led with rubber sheet 


} < cc 1g 


Handley Page Herald. The flawless fin of the first proto 
pe Herald gave no hint of 





vt is niensive md nig y noouray 

ng—test flying which preceded its journey to Farnborough last 
Sunday The white and ver painting of its smooth, low-slung 
fuselag relieved by the red flash and lettering of Queensland 
Airlir No. 1 Herald customer, and the big, uncompromising 


white fin bears the Australian flag and the registration G-AODI 


he Herald's pressurized cabin, no less spick and span, demon 


’ ’ 
trat ine om posite passenger freight layou 1 iar iro spa 
forward being separated from the 26-seat passenger compartment 
by a quickly removable bulkhead. Fully in keeping with the 


urdy, logical appearance of the Herald are its Electro-Hydraul 
indercarriage and the clean, close-fitting cowlings of the four 
870 h Leonides Majors 

Hawker Hunters. A whole galaxy of Hunter s on hand, 
ranging from the brand-new two-seater, and hitherto unpub 
lished F.R. variant, through the Mk 6, with higher-powered 
Avon, to the heavily loaded ground-attack version. Finless plastic 
wing-tanks, made by Bristol, are attached to all but the trainer 
und are marked as holding 100 gal. WY 385 is claimed to be 
» standard Mk 4 and carries a plastic tank and four tiers of 
three air-to-ground rockets under the starboard wing and a tank 
und a 1,000 lb. streamlined bomb under the other The tanks 
can be carried either on the outboard or inboard pylon 

WW 593 is the Mk 6, carrying two 100-gal plastic tanks, but 
ot fitted with outboard pylons. It is identical with Mk 4 
xcept for an enlarged tail-pipe which does not, however, 
contain an afterburner 





XJ 615 is the trainer, finished in Neville Duk« vell-known 
duck egg green Again i is, aft of the intake dentical 
with the Mk 4, but forward of this point the nose is entirely 
new The cockpit has two gunsights (only one fitted as yet 


ind two Martin Baker Mk 4 lightweight seats The canopy 

a fine piece of plastic moulding with ample clear vision. and 
the standard radar nose-cap and camera gun-port are fitted 
[Two 30mm cannon are fitted in large streamlined boxes under 
the cockpit with their barrels protruding well clear and far 
slong ti troughs ‘he installation is not in the form of a 
gun-pack and no link or case chutes are yet in evidence 

Most unexpected arrival is the F.R. variant, again basically 
he nose-cap, of standard contour, is detachable to 











the show, in spite of its 15,120 horse-power, was 
flown beautifully on Monday by Bill Pegg This 
ALBO., has 1,000 hr of flight time 
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an x imera two looking sideway two 
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by Short and Harland This massive vehicle was 
week (p. 386) with its booster motors attached to the 
Left, an elegant Fairey missile, described in the text. 
nly by circumstances from achieving 
in accident to the second Vulcan, the first 
trated at Farnborough and this was not cleared f 
rtheless, Roly” took it well over the vertical 
t This 
was nothing to limit him and, sweeping down past 
ntrol tower in a shallow dive, he pulled up into a steep 
mb and completed a roll in fine style 


ling to reports was roundly upbraided for 
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Jan Zurakowski, who left Glosters for Avro Canada some years 
returned to Farnborough this year to fly one of the CF-100s 


“ show. His demonstration was short and to the point and 
clas tradition that previous shows have led us to ex 
t from him He gave a masterly demonstration of flying, 
while also showing the excellent handling qualities of the air 
raft. Out of a fast pass he half rolled and completed an upward 
bunt, rolled again and went into a spin. Pulling out of this 
he went straight into a series of upward rolls and then stalled 
the aircraft and executed a classic falling leaf—this with an 
urcraft with an all-up weight of well over 40,000 Ib 
Ihe No. 11 Group Hunter formation aerobatic team, formed 
by No. 54 Sqn. and led by Capt. Immig of the U.S.A.F. gave 
1 demonstration which for showmanship and originality of 
manceuvre was well up to Skyblazer standard. It seemed that 
the aircraft did not quite give them the controllability in the 
bumpy air to perform just so precisely as the Skyblazers’ 
Sabri Most of the time, however, they were if anything closer 
together than the Americans. Particularly exciting was their 
roll to starboard, beginning in echelon starboard and changing 
into box four on the way round. Just to prove that this was 
rouune, they looped in box, winged over into line astern and 
rolled to port back into box formation. The bomb-burst was 
beautifully stage-managed The team, in box, burst from a 
patch of cloud vertically downwards, to break immediately leav 
ng trails of red smoke from their tails as they pulled out 
Of noise there was plenty, from the gentle rustle of the Gnat 
it high speed to the shattering roar of the Olympus Canberra, 
fresh from its altitude record flight The purposeful sound of 
the Leonides and Leonides Majors in Pioneers, Provosts, Herald, 
and in helicopter form in the Westland Widgeon, Whirlwind and 
Bristol Sycamore and 173 contrasted pleasantly with the infernal 
cracking and resonant note of the Fairey Jet Gyrodyne 
Perhaps the most curious of outlines was that of the Fairey 
Delta 2, which lowered its nose for taxying and landing The 
long needle nose snifing for some kind of 
mechanical nourishment in the all-too-sterile tarmac. The Delta 
held pride of place for speed of touch-down. With the Gnat 
it shared the distinction of using a tail-braking parachute, but 
whereas the triple chute of the Delta was jettisoned during the 
landing run, the Gnat taxied with its single canopy trailing 
Real progress in the helicopter field was shown by the first 
uppearance of the Westland Widgeon and of the Leonides 
Major-powered Whirlwind and, smallest but by no means the 
least interesting, the Fairey ultra-light observation helicopter, 
powered by a Blackburn-Turboméca Palouste 
Speed was the undisputed domain of the Hunters, Swift, 
Gnat and CF-100, although the Canberra P.R.9 showed a fine 
turn of speed as it tore about the sky on the power of its two 
Rolls-Royce Avon Mk 206s, which give five-figure thrust 
Probably the fastest pass of all was that by Frank Bullen in the 
Hunter F.6, which seemed not at all hampered by its two Bristol 
plastic wing-tanks 


seemed to be 


Ihe Show Dinner 
A’ the flying display dinner at the Dorchester Hotel, London, 
ia 


st Monday evening, more than 1,200 guests, representing 

100 countries, were present. The president of the S.B.A.C., Mr 
J. J. Parkes, proposed the health of the guests, saying that the 
Show had become the premier meeting place of world aviation 
Friends from the West Coast of America had told him that it 
was easier to meet others from the East Coast at Farnborough 
van anywhere else. The S.B.A.C. was happy to provide facili 
most redoubtable competitors 

For the guests, the High Commissioner of Australia, the 
Hon. Sir Thomas White, K.B.E., D.F. replied, saying that 
only the fringe of air transportation had been touched 
Viscount was very much in evidence Australia 
iverage a passenger load factor of 85 cent 
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The GANNET was the first air raft to have 
high tensile steel INVESTMENT CAST- 
INGS for the main structural joint fittings. 


arAIREY 


Investment Process 


STEEL 


CASTINGS 


THe Fatrey AVIATION COMPANY 


developed, initially for application in its 
own designs of aircraft, techniques of 
investment casting which satisfied its 
own stringent standards for consist- 
ently high quality and properties. 
Approved by the Ministry of 
Supply in 1950-51 for Specifications 
D.T.D.666 and D.T.D.705, the 
experience gained in producing large 
quantities of Class 1 castings 1s now 
available for other aircraft and 


high quality applic ations. 


Enquaree 

PRECISION CASTING DEPARTMENT 
THE FAIREY AVIATION CO LTD 
HAY! MIDDLESEX 
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and why have 17 countries ordered Herons? 


Mitgas no other small airliner suitable for branch-line operations 
V1 fal POSSESSES the happy combination of tour engine ecurity with 
the all-round qualities of economy, performance and simplicity 


that have been designed into the Heron out of de Havillaind’s 


incomp rable experience 


[he Heron is powered by tour de Havilland Gipsy Queen 30 Mk. 2 
engines, each ol 250 bch [., driving de Havilland variable-pitch 


propellers It carries 14 to 17 Passenge rs It j iso a tavourite 


aircratt tor privat and executive travel 
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MISSILES ON SHOW 


ERHAPS this year's exhibition is slightly disappointing On the stand of Short Bros. and Harland, Ltd., can be seen 
in the scope and variety of revelations in the sphere of 1 complete RTV-2, of the type illustrated in last week's issuc 
guided weapon development. From a technical aspect This was originally an R.A.E design, work on which is believed 

the most interesting exhibit is probably on the stand of the to have been initiated by Follands before the project was taken 
English Electric Group, who are, incidentally, the only private over by Shorts. Although it is a test vehicle it is certainly large 
company in the world capable of undertaking the entire design, enough to be a complete weapon, for it has a diameter of 
development and manufacture of a guided missile programme 15-17 inches, and the full-weight must be at least 1,800 Ib 
In such work the English Electric company draw upon the Ihe nose is a 20-deg cone, aft of which the body continues 
resources of Marconi for guidance systems and D. Napier and to increase in diameter steadily for at least six feet he tail is 
Son, Ltd., for propulsion of t boat type (which most designers would like, but fail to 
An English Electric missile is shown in model form identical ittain owing to the demands of the power-unit envelope 
with that displayed earlier this year in Paris The model is, Cruciform wings are bolted on to the outside of the body, the 
however, painted silver and bears red, white and blue roundels, section being a parallel double-wedge The tail, in line with 
although it may be presumed that missiles in British service the wings, is of high aspect-ratio. As in the English Electric 
either with the Army, Navy or Air Force—would not be so missile, the body sections are bolted together Around the 
painted. The model was described in last week's issue slightly tapered forward section of the body are sockets for 
More satisfying was the rear end of an actual missile, which ittachment spigots for the four double boosters (which were 
was cut-away to show the interior. The body was formed from visible in the photograph published last week hese motors 
centrifugally cast sections, bolted together end-to-end. It was appear to have canted venturis, probably to prevent dispersion 
understood that the exhibit represented an early test vehicle, in in the event of failure of one of them; presumably the thrust 
which servicing and maintenance considerations were of minor lines are intended to pass through the c.g 
importance Production-type missiles will no doubt embody The only other complete missile on show is an elegant vehicle 
quick-release couplings. The rear end of the body has been on the Fairey stand. The missile itself seems to be a prototype 
belled out to a slightly increased diameter, presumably to allow of an actual air-to-air weapon, although it is shown mounted on 
a cooling airflow to surround the liquid-propellent rocket motor the massive booster of an RTV-1 test vehicle. The latter, painted 
The latter is a conventional-looking single-chamber unit by bright yellow, has four dummy motors and simple riveted fins 
Napier. Rectangular spigots can be seen around the extreme [he weapon itself, which bears the serial number 3401, has an 
end of the outer casing, to carry four booster units. There are ogive nose, parallel double-wedge wings, a flaired boat tail and 
four control surfaces mounted in steel fork ends and rotated in rearward-raked tail surfaces indexed at 45-deg to the wings 
roller bearings by hydraulic jacks. The “ plumbing,” although on RTV-1 the tail surfaces are in line with the wings The 
learly visible, is not representative of the latest practice wings have slightly swept leading edges, and the roots are com 
In front of this exhibit is displayed an electronic pack-unit pletely recessed in the body. Assuming that the weapon carries 
hinged along one edge to open out for servicing Phe pack i: its own motor and fuel, we would put the weight, less the 
contained in a perforated air-cooled container »20ster, at about 300 Ib 


Who's the Pilot ? 
THE VEN FLYING Al FARNBOROUGH 


EST flying is hard work For most professional pilots things seem less glamorous than cold, hard “ iwonmongery 
today, it comes near to being a vocation; without an waiting on the tarmac early on a wet Monday morning 
enthusiasm and a dedication to the technical purpose Ihe Farnborough display is no holiday for the pilots; in fact 

underlying every flight, it cannot be followed with success on many of them it imposes a severe strain by the end of the 
Widely contrasting demands are made upon the test pilot, week, But at least it represents a change and provides the same 
for whom there is little relaxation. When his aircraft is service pleasant opportunity for a get-together that all the visitors and 
ble, he must be ready to fly it, but, mevitably, there are long exhibitors enjoy so much 
ind anxious waiting periods, both before the first flight of a Those who are demonstrating aircraft this year—they total 
prototype and subsequently Yet once he is airborne, the more than 60—are shown below and in the following pages, and 
maximum amount of useful flying must be packed into the bricf 1 few words about their careers accompany each portrait Many 
periods available. Between flights his thoughts are naturally thus noted are holders of numerous decorations, honours and 
occupied with the problems of the test work in hand degrees; these are, in general, omitted for the sake of brevity 
For the general public, influenced by films, magazines, news In addition, as mentioned below, R.A.F. pilots will do their 
papers and popular biographies, test flying is filled with share by bringing over formations of the latest fighters and 
“glamour.” To pilots the very word is anathema; and few bombers now in squadron service 


Three abbreviations occur frequently in the cap-ions below eTPS Emp hool. Farnbor a 


Armament Experimental Establishment, Boscombe Dowr raft Establishmer 


FOR the daily flying displays, some of the air- 
craft are grouped together and fly in circuses; 
the remainder give individual demonstrations 
The pilots are depicted in this portrait gallery 
in the order in which they are expected to per- 
form. Thus the aircraft in circus A are handled 
by the first eight pilots, right and overleof 
Tomorrow, Saturday, a formation of Valiants of 
No. 138 Squadron will take part in the display 
They will be led by WC. R. G. W. Oakley 
D.S.0., D.F.C., D.F.M. Accompanying them will 
be 64 Hunters of Fighter Command, in four for 
mations, led by WC. K. C. M. Giddings, O.B.E 
D.F.C., AF.C., WC. J. H. S. Broughton, D.F.C 
AF.C., WIC. J. A. Sowrey, D.F.C., WIC. P 
Simpson, D.S.0., D.F.C. On each public day 
the Hunter aerobatic team of No. 54 Squadron, . Siren mA mens » aie tee 
led by Capt. Richard G. Iimmig, U.S.A.F., and ‘ : : P ’ i r + tis Pn wl 
comprising as well FO. P. V. L. Hamilton, ‘ i at ng ita ) 1 Pasrey 
FO. B. j. Noble, and PO. K. R. Curtis, will 

iso give a five-minute exhibition 
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THE 16 PASSENGER 


TWIN PIONEER 













for ultra-short take-off and 
landing performance 





A fixed-wing, 16 scater or 4,000 Ib. freight carrying aircraft that cag take off in 93 yards...) 
and land in 60! Safe, casy to operate and unbeliovably economical, the ‘ Twin Pioncer’ is” 
» the perfect air transport for those parts of the world wher: the size of landing grounds must 
) Hecessarily be limited. Cruising at 140 m.p.h costs only 2d. per passenger mile . . . 
to miles . . maximum speed 180 m.p.h. ... and for landing, or taking off, it can 
ws destin two the opeed of « bicycle ! 4 
twin Pioneer’ makes cheap air transport possible in any country 7 the 
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Who's the Pilot ? 


LAST of the groups of aircraft are the Seamews, whose pilots are shown 
immediately below; and the flying programme then continues with 
ndividual demonstrations. The chief test pilots of several companies 
will be putting the latest prototypes through their paces; some of those 
depicted on this page will be flying the latest civil transports 
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Who's the Pilot ? 


’ sat ry in the $.B8.A.C flying display to keep the piece de 
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AS IT WAS.. 


THE WESTLAND WAPITI of 1927 was perhaps the hardest 

worked of all “general purpose” aircraft ever used by the Royal Air 

Force. Although it equipped many squadrons in the United Kingdom, 

the Wapiti’s principal field of operations was in the Middle East and 

India where it gave long and valuable service. The Wapiti was but one 

of the many versatile aircraft built by Westland in the last forty years 

Today, in addition to its other important activities, the company is in 

the forefront of British rotary-wing development and operates the 

largest helicopter production factory in Europe Still the pace quickens, and every new project brings fresh 
problems. Questions about fuels and lubricants to meet these 
increasingly exacting conditions are the constant concern 
of ESSO research groups whose information and advice are 
freely at the disposal of enquirers with problems in this field 





It pays to consult 


ON ALL FUEL AND LUBRICATING PROBLEMS 


ESSO PETROLEUM COMPANY LIMITED, 4% QUEEN ANNE'S GATE LONDON 5W.! AVIATION TECHNICAL SERVICE, RELIANCE 126] 
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1944 on the cesign and development 
of ejection seats There is no factor 
more vital in the design of emer- 
gency escape equipment than ex- 


perienc e 


The Martin-Baker ‘ully automatic ejection 
seat is pater ted in the principal countries 
of the world 
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TOMORROW 


at the Farnborough Show 


LTHOUGH it would be neither fair nor accurate to 
describe this year’s S.B.A.C. Exhibition as an “engine 
Farnborough,” the fact remains that it is the occasion 

for the first public showing of British powerplants of the ut 
most significance and consequence. As always, these engines 
cannot be fully described at their first showing; details of 
their mechanical design are allowed to be discussed only 
where they are externally evident, and practically no per 
formance figures may yet be published. Nevertheless, we have 
prepared the following discussion in order that something 
of the background of these most important units may be 
placed in true perspective 

On a number of counts the de Havilland 
head the list. As is already known, this engine 
designed particularly for supersonic flight 

As we mentioned last week, it is now cight yea 
Havilland Engine Co. were able to display a new 
During most of this time the company’s engine designers, under 
the direction of the late Major Frank Halford, were looking 
sufficiently far ahead to enable them to by-pass the entire 
of development represented by present axial engines and concen 
trate upon something that would mark as great an adv 
the introduction of the turbojet itself. It was, in fact, 
ago that the company’s thoughts crystallized into the design of 
1 turbojet suitable for supersonic applications; and by “super 
sonic” de Havillands intended to go the whole hog and reach a 
really worthwhile Mach number and not something of the order 
of 1.2 or 1.3 

It was obv 
going to 
gramme was going break a 1y 
Accordingly, in the formulation of desi parameter 
the new turbojet—which, incidentally, was originally designated 
Halford H.4—the de Havilland Aircraft and Engine companies 
joined forces Ihe Aircraft company conducted research into 
various “paper” fighter designs, and kept the Engine company 
nformed of probable thrust requiren During 1950. there 
ore, the H.4 design became progressively more clearly defined 
intil eventually it was possible to issue drawings for the manu 
facture of prototype parts 

It must be remembered that in 1950-1951 supersonic flying was 
completely unknown in this country, and the de Havilland Engine 
Company had to base their original design of engine on ideas 
which were sometimes conflicting and frequently ill-determined 
From the outset, however, it was evident that the Gyron would 
have to be an entirely new sort of engine and not just a bigger 
axial of the Avon-Olympus-Sapphire type. At high supersonic 
Mach numbers it is possible to utilize the kinetic head of the 
intake air to do a greater proportion of the compression; for ex 
ample, at 1,500 m.p.h. the ram pressure ratio (isentropic) can be 
as much as 7.5:1 at sea level and 12:1 at the tropopause 

As a result, it is possible to relieve the engine compressor of 
a proportional amount of work, thus making it possible to dis 
pense with a number of compressor stages and making the whok 
engine significantly shorter, more compact rigid and much 
oon proved to de Havilland’s satisfaction that a 
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FLIGHT 


The Gyron in display form: 46'4in diameter and I2lin long 
to the turbine shroud or 154in with a standard jet-pipe 
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Between 1950 and 1952, the company conducted a considerable 
of of the actual testing being on a 
unknown in country Variou ipplic tions 
considered for various types of Gyron, with and without 
burner and with and without a supplementary rocket motor 
ult of this work, the de Havilland Enterprise now 

formula buttoned up Neverthe 
to the rightne of their thinking before 
offering the Gyron for sale, and the engine accordingly only 
put forward to the Ministry of Supply after prototypes had been 
ind successfully The engine then received Govern 


backing and it has since been developed under M.o.S 
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Gyron has 
nd it i 
for the engine 
rating at this stage is a cert 
ipable of type-approval at 20,000 |b 
thrust without exceeding present established limits of turbine inlet 
temperature, and it is likely that the de Havilland Engine Com 
pany can see considerably higher values than this on the horizon 
It is a fundamental precept that one of the principal factors 
governing the power that « be obtained from a wiven size of 
the turbine-inlet temperature. This temperature, which 
is normally less than 1,250 deg K, is obtained partly by 
und partly by the burning of fuel in the 
In the past, the pecific fuel 
the employment of compressors of high 
which raise the temperature of the 
ur by more than 0 deg ¢ At Mach numbers ged 
the ram compre: alone « raise the intake air temperature 
from 0 to 200 deg C, so that the delivery at the downstream end 
of the compressor may have a temperature as high as 500 deg ¢ 
leaving under 500 deg C available for the of fuel 
Speaking generally, thrust is proportional to the rate at which fuel 
burned and it therefore highly desirable to the 
maximum rate at which fuel be injected without overheating 
turbine. In the Gyron, the reduced press ratio must le 
another 100 deg C available for the combustion of fuel so 
produce proportionately higher thrust at 
therefore, high pres ratio 
osophy 1s to make ram 
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cours Csyron innot equal the sfx of 
high-pressure engines like Olympus and J$7. On the other 
hand, its effi onsiderably better than that of centrifugal 
turbojets and must correspond roughly to that established by the 
early axials—which, incidentally, required a larger number of com 
pressor stages to ac hieve the same result 

No ight ha revealed for the but it has 
stated that if is an exceptionally light engine for its thrust. This 
remarkable fact when it is in mind that almost the 
structure must be of steel perh in later versions of 
of titanium order the required 
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structural strength and rigidity at the required pressures and 
temperatures set up by flight at around twice the speed of sound 
It is extremely doubtful, however, that the present Gyron is in- 
tended to fly at such Mach numbers at low altitudes—if it were 
it could not possibly be described as a lightweight engine—for 
the penalty of increasing the bursting strength of the compressor 
and combustion chamber casings to meet the enormous internal 
pressures of such operation is exceedingly large 

It will be observed that the diameter of the Gyron is only 10 
to 15 per cent greater than that of engines of half the thrust 
Clearly, the increase in output is out of all proportion to the in 
crease in size and it is part of the de Havilland formula to be able 
to swallow far more air per unit of frontal area than is usually 
To achieve this aim a very ereat deal of research work 
into blade and compressor design has been undertaken and com 
bustion research must also have loomed large in the development 


of this engine 


possible 


Walking around the present Gyron one is struck by the rela 
tively small size of the unit. The shape is reminiscent of a boiler 
the compressor having no taper on its outer diameter. As a result, 
the addition of essential accessories inescapably increases the over 
all envelope size of the engine, but this is far less of a disadvantage 
than might be supposed. In a fuselage, for example, there is in 
variably room for the accommodation of the extra six inches or so 
which these accessories require, and even in a pod the optimum 
shape of fairing between the intake and the propelling nozzle 
would more than suffice to accommodate all the appendages that 
could ™ needed 

Installation is, of course, a weighty problem in any supersonic 
Intake efficiency is all-important; for example, an in 
crease in intake efficiency of three or four per cent can increase 
the installed thrust by as much as could be obtained by raising 
the turbine-inlet temperature by 30 deg C or more, and the latter 
could not be achieved without overcoming immense problems 

This insistence upon turbine entry temperature underlines the 
importance of work done by the Mond Nickel Co. and Henry 
Wiggin in developing improved turbine-blade materials. Nimoni 
100, announced two weeks ago, itself permits approximately 30 
deg ‘ ncrease in maximum operating temperature, although 
these new alloys have problems of their own. The same com 
pany also revealed some of their developments in the manufac 
ture of air-cooled turbine blades at the S.B.A.C. show in 1954 and 
it is known that such blading is employed in some of our latest 

It is emphasized, however, that this discussion on 
materials and design is not intended to refer to the 
interior of which is secret and will remain so for a 
considerable period 

In his lecture Powerplants for Supersonic Flight, read in Los 
Angeles this summer, be E. S. Moult, chief engineer of the de 
Havilland Engine Co., outlined some of the problems of super 
design and pointed out that, owing to greatly in 
flow, turbine blades in engines like the Gyron had 
longer, and consequently suffered increased stresses at the 
roots. He also emphasized that most blade-cooling schemes in 
creased the stress compared with that in an uncooled blade, so 
that the cooling had to reduce the metal temperature below that 
already employed if a satisfactory strength margin was to be 
maintained. With a cooled blade, said Dr. Moult, it was tempting 
to thicken the trailing-edge and root to case the stresses and pro 
vide satisfactory passage for the cooling air; but turbine efficiency 
was so vital to overall performance that few liberties could be 
taken in this direction 

He went on to point out that, in supersonic flight, the tempera 
ture of air tapped from the delivery of the compressor would be 
considerably greater than in subsonic engines and that, in con 
sequence, increased temperatures had to be accepted on the hot 
components which are at present cooled by such air. Turbine discs, 
were likely to get hotter owing to this, and other, 
rear bearing, 
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in particular 
factors. The cooling of bearings, particularly the 
also posed considerable problems 

Most of the external features of the Gyron are clearly shown in 
the heading photograph, among these being the sub-division of 
the compressor casing into four parts, each portion having circum 
ferential strengthening ribs. Behind the compressor is the usual 
diffuser section, surrounding which are two fuel zalleries, one of 
which s main supply and the other a secondary supply to 
duplex-type burners. There are seen to be 17 of the latter evenly 
disposed around the circumference of the combustion section 
The latter is certain to be cither of the cannular or truly annular 
type, and has a curious outer profile. Behind the combustion 
s the turbine section and jet-pipe, the diameter of which 

the huge mass flow. The surface of the engine is 
oid of pipes, cables and ducting 
sight-glass can be seen at the front end, on the port 
side. Curiously, there seems to be no sign of a fuel pump, neither 
is a starter visible, although a number of other conventional 
accessories are mounted on the underside of the compressor casing 
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It is likely that the starter, at least, is mounted directly on the nose, 
under the large bullet fairing. Incidentally, de Havilland are this 
year exhibiting a peroxide starter—an entirely new development 

although it is too early to couple it with the Gyron. Neverthe- 
less, if the Gyron conforms to present rules for fighter engines, it 
is stressed to take a turbine starter 

At high supersonic Mach numbers an afterburner can provide 
as much as 100 per cent increase in thrust, and it is likely that 
reheat developments for the Gyron are already in hand. Super- 
sonic afterburners pose notoriously difficult design problems, in- 
volving as they do convergent/divergent propelling nozzles of 
variable area (there was considerable discussion of the factors 
involved at the recent Anglo-American Conference in Los Angeles 
following the paper by Dr. E. S. Moult already referred to). 

One of the fundamental variables facing the designer of a super- 
sonic fighter is whether he should use a large engine with a con- 
vergent/divergent nozzle without afterburner or a smal] turbojet 
with afterburner or, as a third alternative, two small turbojets 
Future fighters are likely to cost approximately £1m each and the 
view of the fighting Services is likely to be that two engines are 
always better than one, particularly in so expensive an aircraft 
De Havillands have therefore backed the horse both ways by 
developing the Gyron Junior which, if one can make deductions 
from names, is probably a direct scaled-down facsimile of the 
Gyron This engine is now running, but no details of its size or 
performance may be published. Much will be heard of it 

Considerable prominence has already been given to the pro- 
vision of mixed power for supersonic flight. The combination of 
a turbojet and rocket can be shown to offer unparalleled advantages 
in providing high rate of climb, rapid acceleration to high super- 
sonic speeds and enormously enhanced performance at altitudes 
of the order of 60,000ft or more. For this purpose the de Havilland 
Engine Co. have developed the Spectre, a new liquid-fuel rocket 
which is already being teamed with the Gyron in a number of 
projected aircraft. No details whatever may be published regard 
ing the Spectre, but it is certain to have a greater thrust than the 
4,000 Ib produced by the Super Sprite a.t.o. motor. Supposing 
that a fighter were fitted with a Gyron giving 20,000 |b thrust; at 
60,000ft this figure would fall to less than 5,000 Ib at full power 
and it is likely that the Spectre will be able to produce consider- 
ably more than this 

It is also worth noting that the Gyron-formula engine should be 
able to achieve an overall fuel consumption at high supersonic 
speed and altitude just as good as that at present achieved by 
present axials at lower altitude and in subsonic flight. Thus the 
way is opened for a host of long-range applications for an engine 
basically similar to the present Gyron 

One of the most important facts of all is that the Gyron has 
already been running for more than two years and has now been 
type-tested (the first such test having been finished on August 
15th). On the other hand, there are no airframes at present 
available for it and it is exceedingly doubtful if there will be any 
until about 1960. Thus, for the first time in history, developed 
engines of an entirely new type will be ready and waiting to take 
prototypes into the air 


Derby By-pass 


Attention is now turned to Derby, where Rolls-Royce have 
developed an engine which is equally significant and even better 
in economy, although it is intended for a completely different 
regime of flight. This engine is the Conway by-pass turbojet 

In a by-pass engine, compound (otherwise known as split or 
two-spool) compression is employed, each compressor being 
driven by its own, mechanically independent, turbine. In this 
respect, the Conway resembles the Olympus or J57. Unlike any 
previous engine, however, the blades of the low-pressure com- 
pressor are made exceedingly long, so that all the flow through 
the outer part of this compressor can be by-passed around the 
smaller high-pressure compressor and combustion chamber, to 
re-enter the main stream immediately downstream of the turbines. 
In last week's issue we published a diagram showing the manner 
in which this is done. The cool by-pass air surrounds the hot 
central jet and in a long jet pipe there must be a considerable 
degree of mixing between the two flows 

As a result, the total mass flow through the engine is very much 
greater than that through a conventional turbojet burning fuel at 
the same rate. The designer can, of course, choose any by-pass 
ratio he likes; he can by-pass one per cent of the total intake 
flow, in which case the engine is virtually a turbojet, or he can 
by-pass 80 or 90 per cent, in which case the engine can be 
thought of as a turboprop with a ducted airscrew 

By-passing part of the air alters all the characteristics of the 
engine as an aircraft powerplant. In comparison with a simple 
turbojet burning fuel at the same rate, a by-pass engine has the 
following characteristics: a greater total throughput of air; lower 
mean jet velocity, and hence higher propulsive (Froude) efficiency 
greater diameter, and almost certainly greater weight; and lower 
noise level. The increased propulsive efficiency can be shown to 
permit the use of higher cycle temperatures than in a conventional 
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turbojet, and this in itself results in improved thermodynamics 
for the flow put through the combustion chamber and turbines 

It has been shown (by Mr. A. A. Lombard, chief engineer of 
the Aero Division of Rolls-Royce, in a recent paper) that it is 
possible to choose an established turbojet and scale it up or down 
until the various Components are suitable to form the basis of the 
high-pressure section of a by-pass engine. A low-pressure com- 
pressor and by-pass duct can then be added to complete the new 
powerplant. Naturally enough, Rolls-Royce have not revealed 
how much late-model Avon there is inside the Conway, but it is 
fair to assume that many of the principal portions of the two 
engines are dimensionally similar, the only differences being in 
scale (Reynolds number) and in detail engineering 

It is possible, therefore, to make direct comparison between the 
by-pass engine and the simple turbojet. Rolls-Royce have done 
this, assuming equal component efficiencies, similar design 
assumptions and identical applications. Several methods of com 
parison are available. In Ve Lombard’s view the best method 
is probably to design both engines for equal take-off thrust at 
the same maximum turbine-inlet temperature, so that both tur 
bines operate under the same thermodynamic and stress 
conditions 

If this is done, the altitude performance (550 m.p.h. at 40,000ft 
can be compared at the same thrust, combustion temperature or 
specific fuel consumption. For example, at the same combustion 
temperature (1,040 deg K), the ratio by-pass/simple turbojet will 
be: thrust, 0.925; s.f.c., 0.93; and the effective increase in aircraft 
range, five per cent. At the same thrust, the by-pass will have 
a combustion temperature of 995 deg, resulting in 0.995 of the 
turbojet s.f.c. and giving 4.5 per cent range increase. With equal 
s.f.c., the by-pass will give 1.33 times as much thrust at 885 deg K, 
resulting in six per cent more range 

Thus one can expect to gain about five per cent in range by 
using a Conway in preference to the nearest equivalent simple 
turbojet. Installation problems, also, are eased, owing to the fact 
that the outside casing of a Conway should never get hotter than 
about 100 deg C, or up to 150 deg C after a tropical take-off 
Although anti-fire precautions cannot be ignored, this great reduc 
tion in skin temperature makes possible the saving of a consider 
able weight in fireproof bulkheads, and fire-suppression systems, 
and also largely climinates the need for a large flow of cool air 
required to ventilate and cool the engine bay 

On the other hand—for one rarely gets something for nothing 
in aviation—the Conway turns the scales considerably more firmly 
than does an Avon, and it is also more complicated. To try to 
bury a Conway would seem futile, yet Vickers Armstrongs have 
done it—admittedly in the biggest production-type aircraft yet 
built outside the U.S.A.—and have made a very neat job of it 
Nevertheless, the V.1000 installation must inevitably have 
caused the Weybridge designers headaches in their attempts at 
evolving an economic spar structure. In a pod, of course, the 
Conway causes no trouble at all; in fact Mr. Lombard has called 
the pod “God's gift to the by-pass engine.” He went on to say 
that it was not necessarily a gift to the by-pass aircraft 

In the Vickers 1000 series the Conway is to be used in just the 
flight-regime for which it is best fitted: Mach 0.85, or thereabouts, 
at high altitude, for hours on end. At lower speeds the airscrew 
takes over, with its higher take-off thrust and better all-round 
efficiency, and at higher speeds the turbojet is supreme. Never 
theless, a case can be made for the use of a by-pass turbojet engi 
neecred into a fighter, with an enormous degree of reheat made 
possible by the presence of the by-passed flow of pure air. It 
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might, for example, be possible to develop a Conway giving well 
over 30,000 Ib thrust with the maximum degree of afterburning 

The present Conway is, at least, now properly hammered into 
shape, and the successful completion of a full type test is a very 
creditable achievement. Beyond the thrust selected no details of 
performance may yet be published. Rolls-Royce do, however, 
state that the s.f.c. achieved was better than that for any other 
type-tested turbojet—as it certainly ought to be. Just how much 
better is one of the good things which we must look forward to 
knowing, and which is at present making the engine so attractive 
to transport designers on the other side of the Atlantic 

Having “walked round” the Gyron, it is appropriate to inspect 
the Conway Ihe first impression one receives is that the Con 
way is really quite slim; and, in fact, it is—incredibly so. It has 
an intake diameter of 39.9in and the maximum girth over the 
by-pass duct is only 4l4in—no more than the diameter of an 
Avon. For comparison, the length (in the form exhibited, and 
illustrated here) is 129in 

The front of the Conway consists of a giant intake, the critical 
surfaces of which are de-iced by hot air brought round on the 
starboard side and controlled by a Teddington electric gate valve 
the duct is visible in the photograph on p. 398 last week Phere 
are 41 massive entry guide vanes, the hub/tip ratio of the low 
pressure section being very low. Next can be seen the casing 
over the |-p compressor, split into top and bottom halves, aft of 
which is a diffuser casing bearing two integral mounting 
trunnions. These trunnions take all the thrust and weight of the 
engine, the only other attachment being a steady at the top of the 
turbine casing 

In last week's illustration, already referred to, the black ribbed 
box mounted low on the starboard side of the intake is the oil 
cooler (clearly fuel-cooled Next behind is the silver-finished 
fuel-control unit (Lucas) and the B.T.H. igniters. There are rigid 
fuel lines to the 10 Lucas duplex burners, and one high-energy 
igniter is mounted on each side of the combustion chamber. The 
latter is evidently of the cannular or annular type. On the port 
side, shown here, are the Rotax electric starter, the drive to the 
tacho-generator and, underneath the engine on the front flange 
of the wheelcase, the fuel pump. Also on the port side are an 
oil sight-glass and an oil-pressure transmitter 


Napier’s Contribution 

Some further details are now available of the Napier 
E.151 Eland (NEL3 rating) which has been developed for the 
Fairey Rotodyne helicopter Ihe power requirements of this 
aircraft are unusual, although not unique. At take off, all the 
power from the two Elands is absorbed by auxiliary air com 
pressors which supply air to tip-burning rotor jets. In full for 
ward flight, all power is transmitted to propulsive airscrews. In 
hovering flight, differential airscrew thrust is required to provide 
control in yaw, although the airscrews normally remain in zero 
pitch, or that for minimum power absorption, when there is no 
forward speed 

As far back as the three-stage turbine the E.151 is very nearly 
a standard Eland of the type fully described in our issue of 
July 23rd, 1954. Aft of this point is a tubular extension to the 
main rotor shaft, which drives a fluid clutch. When empty of oil 
this clutch has 100-per-cent slip, and hence does not drive; when 
filled it has an exceedingly low slip and provides an almost 
direct drive to a nine-stage auxiliary compressor mounted at the 
rear of the main power section 

In order to accommodate thi outlet 


compressor, the exhaust 


Port side view of the 
exhibition Conway, 
showing the electric 
starter, tachometer 
drive, fuel pump and 
oil sight glass. Re 
markably, the Con 
way is no fatter than 
an Avon turbojet 
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from the turbine bifurcated port and starboard, and the clutch 
und a ry compressor are then able to nestle up against the 
ne, from which they are protected by a he 
ressor itself is quite conventional, having 
luminiurm-bronze blading (D.T.D.197A) as 
engine The pressure ratio is about 4.2 
gher value than that employed m the Uryx eg 
ed in our issue of August th 1955 
t that the Rotodyne will have tip-burning 
: Percival P.74 will employ a low-pr u 
ure jets at the rotor tips 
Sinclair-type fluid clutch D. Napier and 
ed with Fluidrive, Ltd. Generally speaking 
made themselves responsible for the dé 
lics of the coupling, while Napiers evolve« 
ind solved cooling and installational problems 
rating, the clutch has to transmit a maximum of 
st 12,500 r.p.m. Both the power and the speed 
ind certainly the transmission of such power at 
not previously been done through such a clutch 
the clutch, diameter was one of the most critical 
the clutch becomes a whirling bag of fluid 
becomes overwhelmingly important at high 
burst the clutch casing This imposes a 
wmeter; but the high r.p.m makes a large 
diameter unnes ry In the event, a double-bucket (tandem 
layout wa lopted, resulting in a saving of about 15 per cent in 
diameter ot a great amount but sufficient greatly to case design 
prot en | } f tuce the bur ting hoor tress tO a rea onable 


1 the 


ymount A simple diagram of the rear portion of an E.151 Eland. The drive from 
Tr} f ‘ in clutch diameter made it easier to accon the turbine, through the fluid clutch, to the auxiliary compressor is 
modate tl i between the bifurcated jet pipes. On the other evident. The bifurcated jet pipe and the air delivery to the rotor ore 
hand the mall diameter increased the problems of heat also shown 
dissipation Had the clutch had a diameter of two or three feet 
thes A kl ve been munor, but the present design has very 
limited ». Oj cooling has, therefore, been adopted During these tests the control system has held the engine on 
both for nning and for the fanning (no-load) condition peed despite the large changes of load when the coupling is 
Ih t t be removed is, by chance, almost exactly the operated 
dition of running Reverting to fixed-wing Elands, it is now clear that the intro 
} yused in a self-contained casing. The drive from duction of air-cooled turbine rotor blading has made possible 
the turbin taken through a sophisticated type of gear coupling the attainment of powers far greater than one might expect from 
and ‘ ) continuously rotating outer case hanging in two a change in turbine design On the other hand, it is most 
roller As the sketch shows, this cas important to note that the Napier designers allowed for a great 


sll and one 
rward row of buckets for the front clutch and the increase in power from the outset (far more than was then 
uw clutch. Within this case is supported the anticipated), and the amount of redesign that has been needed to 
» ball bearing at the forward end and in a accommodate the increased ratings is exceptionally small—in 
rear, the latter permitting the oil flow to be fact, it is almost completely confined to the installation of the 
clutch new turbine blades with their associated air supply 
totals approximately 350 gal/hr, and is drawn from Ratings of these Elands were published in our British Aircraft 
upply and pressurized by a special clutch pumy Industry issue last week (p. 407), and it can be said that results 
lutch is filled the oil drains away at this rate © far obtained on test are most encouraging. In fact, the 
vacuate the clutch, and so discontinue the NI is unlikely to represent the ultimate that can be obtained 
hut off, and the clutch then empti Of the Oryx there is little new to add beyond that contained 
in last week's issue, and in the full description referred to earlier 
y Rotodyne an E.151 Eland is mounted, completely There is, however, the wholly new Gazelle, first announced only 
nder each wing Air for the auxiliary compressor a week or so ago This is, at NG.1 rating, a shaft-drive engine 
ough louvres in the rear of the nacelle, compressed with a rating of 1,260 sh.p. It has now been announced that 
d through a diffuser section, single-exit (upwards it is to power a Bristol twin-rotor helicopter (presumably a 
ry duct along the wing and up into the rotor military machine In such an aircraft there are several possible 
four-blade 13ft Rotol (larger than that used ways of installing such an engine, but it is always desirable 
s.u., feathering and reversing. The keep the free-turbine drive as close as possible to the reduction 
way For starting, the Eland is turned gearbox and rotor hub. One solution, of course, is to stand the 
ov lly the airscrew in minimum-power pitch and the Gazelle on end, with its ifitake drawing in air through ventral 
fluid clutch mpty, ic. fanning. For take-off, the clutches are louvres. Alternatively, the slim units could be installed lying 
uppli oil and the full airflow passed up to the rotor from along the top of the fuselage In either event, their use will 
both | ud the tip-jets ignited At the appropriate height make possible a very great saving in space and weight, in 
und fk f ’ the auxiliary compressors are de-coupled and comparison with any equivalent piston engine. It should, for 
the a pit ncreased to that appropriate for cruising flight example, be possible, in a helicopter like the Bristol 191, to pro 
Lift mre the autorotating rotor and the fixed wing vide a gangway past the engines, irrespective of which method of 
In i f ut a quite considerable airflow is induced installation is adopted 
through yy centrifugal force, and the passage of this A free-turbine drive is, of course, particularly advantageous 
ec the auxiliary compressors to spin gently in a helicopter, for it confers great flexibility and can render 
vas intage of avoiding “Brinelling” of the bearings i clutch unnecessary. On the other hand, it can be of value 
Full details of the control system of the fixed-wing Eland have to a fixed-wing installation, and time will show whether or not 
yet to be cleared for publication, and the same can certainly be said =the Gazelle will find non-helicopter applications. Its size is 
of E.151. It can be seen that it is highly desirable to be able right for several purposes, and it has no competitor, apart from 
to control rotor mass flow at any given engine speed in order the less powerful Twin Turmo and, in the U.S.A., the General 
to have a rapid control over rotor power. Another point worth Electric T58 and the Lycoming T53 and T55 
noting that, whereas in cruising flight the airscrews are under So much for the completely new engines which have been 
the control of the c.s.u., in the hovering case they have to be under cleared for public display at this year’s S.B.A.C. Show. Mention 
lirect manual control from the cockpit in order to provide the should also be made of other units which, although not new, have 
required degree of stability and control in yaw not previously been exhibited in Britain. Among these are 
The E.151 has already completed a considerable amount of Armstrong Siddeley’s Sapphire 7, now rated at 10,500 Ib thrust, 
bench running, including a special-category test. The engine has Bristol's Olympus 101 and Orpheus, and the de Havilland Gipsy 
been run at all design powers on a dynamometer, with the clutch Major 200 These engines were, however, displayed at the 
brought in and out as required, and has also been run without Paris Salon earlier this year. More notes on British engines will 
load on the airscrew shaft with the coupling again being operated be published next week 
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A combination of exhaustive knowledge and inventive skill has won for EKCO 

radar and communications equipment an outstanding reputation for fine engineering and 
all that follows from it—performance, economy, reliability. 

Among the achievements of which we are proud is the Ekco Airborne Search Radar 


equipment installed in the Bristol Britannia and other leading aircraft. 


EXCO AIRGORHE SEARCH RADAR 

Giving pilots up to 120 miles warning of cumulo-nimbus clouds and high 
ground and also provides map-painting facilities. Iso-echo contour circuits 
and high brightness display are special features 


EXKCO AIRFIELD APPROACH AID 

A compact Ground-to-Air 3 cm. radar combined with VHF DF equipment 
designed for one-man operation. It is suitable for ‘talking down’ jet or 
piston-engined aircraft and can be installed either in a vehicle or permanent 
building 


EKCO VHF COMMUNICATION EQUIPMENT 
A range of VHF ground and airborne equipment is available for RT trans- 
mission and reception. DF facilities are also available 


EKCO ANTENNA PATTERN RECORDER 

Developed to record automatically the radiation patterns of any centrimetric 
antenna. The standard equipment covers the frequency range of 9300 to 
9500 M/cs. Other ranges are available to order 


EKGO electronics p 
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Stands No. 257 and 258 and 
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PROFIT IN PERSPECTIVE 


A Critical Survey of B.E.A.s Report 


S in previous years, the annual report of British European 
Airways for 1954-55 is in many ways a model of its kind 
From its 70-odd pages, packed with facts and stiff with 
statistics, it is possible to build up an unusually complete picture 
of the technical, economic and organizational state of the airline 
The result can be encouraging or disturbing, depending on one’s 
viewpoint. Even though it represents less than a penny gained 
for every pound spent, the £63,000 profit earned by the Corpora 
tion in 1954-55 marks a vast improvement on the previous year’s 
£1j million loss. As the report points out, the profit is not a 
“flash in the pan,” and there should be no looking back on the 
long, dreary era of deficits 
Comparison with its own past, however, is not the only yardstick 
of an airline’s progress. Measured against the standards of economy 
and productivity set by large airlines in North America and 
Australia, the results appear less satisfactory. The following figures 
compare some B.E.A. figures from the 1954-55 report with corre 
sponding results achieved by two North American carriers in the 
calendar year 1954 
American 
Airlines 
16.300 


-E.A. T.C.A 
employees 7 7,991 
flown 


Number of 
Revenue ton-miles 
lm 4 417 
Revenue ton-miles per em 
ployee 1,000 
Total wages (£m 
Salary per employee (£ 
Revenue per 
mile flown Z 6 43 
The immediate implication of these figures is that B.E.A.’s staff 
is far too large or, alternatively, that their productivity is far too 
low. Assuming that the airline's fleet is reasonably well suited 
to its route structure—which is now broadly true in B.E.A.’s case 
the productivity of its staff is the most important single factor 
influencing economy of operation, because salaries and associated 
costs represent the largest item in the budget 
Any inferences drawn from these comparative figures must be 
qualified in the light of local conditions. B.E.A.’s particular short 
haul and seasonal problems are more severe than those encoun 
tered by any other airline of comparable size. For this reason it 
is certain that B.E.A. could never achieve better economy than 
the American domestic trunklines, as typified by American Air 
lines. At the same time, it would be dangerously complacent to 
assume that B.E.A.’s comparatively poor results (commercially 
speaking) are due solely to geographical, commercial and political 
factors beyond the airline’s control 


25.59 
12.19 
1.997 
revenue ton 


pence 


A Europe-America Comparison 


It could be argued that to some extent B.E.A.’s short-haul 
problems are partly offset by relatively cheap labour, lack of air 
competition on domestic routes and of rail competition on inter 
national routes, and high revenue rates. Not the least significant 
of the figures quoted in the table above are those showing the 
difference between European and North American revenues pet 
ton-mile. The strict budgetary control which makes possible the 
low American rates—and in turn, creates the incentive for every 
day, nation-wide use of air transport—is all too easily taken for 
Since European air fares are 50 to 100 per cent higher 
lower, it should 
where air 


granted 
than in North America, and average carnings ar« 
be apparent that this incentive is lacking in Europe 
travel can still be classed as a luxury product rather than a public 
utility 

Tourist fares, introduced to intra-European routes in 1953 with 
nervous misgivings, were a step in the mght direction, but their 
effect has been largely cancelled out by half-heartedness on the 
part of airlines in applying the cheaper-fares policy and by 
Government-imposed passenger charges, adding to the already 
excessive burden of fuel taxes and landing fees 

B.E.A.’s share in the formulation of I.A.T.A. policy on European 
determinable, since rates are fixed in secret 
agreement of all the airlines concerned 
ubject, how 


fares is not casily 
session by unanimous 
rhe Corporation's publi 
ever, have revealed a remarkable lack of continuity in its com 
mercial policy In 1953 the airline declared its whole-hearted 
belief in the then-new fares policy. In 1954 it complained that 
the reduced rate of earning on European routes, brought 
“by international agreement,” was partly responsible for the £1im 
deficit. This year’s report says that the tourist-fares policy 
“appears to have been one of the major factors in laying the founda 
tion for economic success in 1954-55 and the future,” explaining 


pronouncements on the 


about 


By ROBERT J. BLACKBURN 


that its long-term benefits “could not be clearly determined” in 
1954 

The Corporation’s hazy approach to commercial matters con 
trasts with its forward-thinking technical policy, which was largely 
responsible for bringing the Viscount to its present peak of suc 
Can it be hoped that B.E.A., with an increasingly large fleet 
of Viscounts, will pioneer a new era of cheaper, more frequent 
intra-European services? It is certainly logical to expect B.E.A 
to dominate the European scene, because, apart from its superiority 
in equipment, the Corporation is the only major European airline 
concerned primarily with regional operations. Lack of commercial 
initiative on the part of its competitors is understandable, because 
they derive the bulk of their revenue from long-haul services 

Unfortunately, the contents of the current B.E.A. report suggest 
that the Corporation would not be justified in seeking to attract 
new traffic by lowering its rates, or in urging other LA.T.A 
carriers to do likewise. Canadian and Australian experience so far 
shows that the Viscount’s economics live up to all expectations, 
but the B.E.A. Viscount fleet appears weighed down with over 
heads and is at present incapable of earning sufficient profits to 
balance losses incurred on other types. B.E.A. aircraft operating 
results for 1954-55 were as follows; Viscount profit, £713,665; 
Elizabethan loss, £304,272; Viking loss, £329,594; Pionair (DC-3 
loss, £511,641; Islander (Rapide) loss, £53,742; Heron loss, 
£1,058. Chartered aircraft yielded a small profit of £2,838 
Total traffic revenue earned by all types amounted to £16,594,461 
against total costs of £17,078,275. The resulting £483,814 deficit 
was offset by non-operating revenues of £546,853 (notably “com 
presumably on interline ticket sales—which brought 
, resulting in the net profit of £63,039 


cess 


missions 
in £438,953 


Elizabethan and Viscount Costs 


On the basis of these figures, B.E.A.’s operations cannot yet be 
regarded as economically sound. Replacing Elizabethans with 
Viscounts (even if this were possible), would not produce any 
significant improvement, since the Elizabethan is stated to give 
slightly better costs than the Viscount over distances of up to 410 
Ihe loss incurred on Elizabethans 
resulted, apparently, from their use on short sectors (averaging 299 
miles, compared with the Viscounts’ average of 484 miles Nor, 
it seems, would replacement of Pionairs with Viscounts or Eliza 
bethans improve matters, since the Pionair’s average stage is 155 
mile und the B.E.A. Pionair is credited with lower seat-mile 
costs than either of the newer types on distances of up to S00 mile 
uggest that while B.E.A. have proved the techni 

al merit of the Viscount, they are not yet capable of exploiting to 
the full its commercial characteristics. An appendix to the report 
dealing with aircraft type cost gives the Viscount’s total cost 
per revenue flying hour as £186.2 Chis is perhaps 50 per cent 
more than the equivaicnt hgure tor an iverage’’ (Convair 340 in 
U.S. domestic service and about equal to the figure for an “aver 
ge DC-6B Purchase of the Viscount by T.C.A. and Capital 
Airlines for short-haul ser e¢ in North America indicates that 
the aircraft is fully capable of matching or bettering piston-engined 
economy Capital Airline stage-length is only 
239 miles, hope to achieve a break-even load factor of 50.6 per 
ent with their Viscount ponding B.E.A. figure 

59.6 per cent 

The higher fuel costs and 
be partly to blame for the di parity, but these 
accounted for only 12 per cent of total Viscount 
overed by the report 

jation rates are certainly not responsible for a major share 
report shows that Viscounts and Eliza 
a period of ten years instead 
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The apparently high cost of the B.E.A. Viscount is undoubtedly 
attributable in part to low utilization of both aircraft and crews 
In 1954-55 the average revenue utilization of B.E.A. Viscounts wa 
1,724 hr, or 4.7 hr per day. Captains and first officers in B.E.A 
averaged 548 hr each over the sam for radio officers the 
was 488 hr. In considering thes operating 
problems particular to B.E.A. must be 
©, it is difficult to believe that there rm 

In setting out aircraft operating costs, the report makes use of a 
B.E.A. formula which, though no doubt efficient and convenient 
from iewpoint, does not facilitate comparison with 
figures published in other sources of reference. So far as one can 
determine, however, it does appear that enginecring and other 
luded at foot of page 463) 
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N instructive exposition of a highly specialized subject 
A the manufacture of rotor blades—was provided by 
» paper due to be delivered last night before the 
Helicopter Association as the first lecture of the new season 
The authors were Messrs, R. Allen Price and Frank L. Stulen, 
of the Parsons Corporation, Traverse City, Michigan, and the 
paper was being read by Mr. Price. Below are summarized 
a number of passages from the lecture, the full title of which 
was Design, Development, Production and Servicing of Rotor 
Blade 
Ihe paper began by outlining some of the primary require- 
» rotor blade. A blade weighing only 50 Ib might have 
to support 1,000 Ib of airframe and to withstand 30,000 Ib of 
centrifugal force. With tip speeds of over 700 m.p.h. and blade 
loading averaging 50 Ib/sq ft, it was as highly loaded as a high 
speed aircraft wing. In addition, there was the need for 
extreme accuracy in weight and balance—as, for example, weight 
tolerances of about half of one per cent and a balance point located 
within 0.020in of a specified location on a blade of perhaps 
4) sq ft surface area. Above all these requirements was the 
essential stipulation that no catastrophic failure could be tolerated 
Passing on to design considerations, the lecturer briefly reviewed 
orthodox methods, saying that by far the greatest quantity of 
blades employed standard symmetrical sections because of their 
beneficial c.p. travel characteristics. During the past 20 years 
blades had been fabricated principally from wood—sometimes 
solid, with woods of various densities to maintain proper chord 
Some blades had structures similar 


ment in 


subsonx 


spanwise balance 
wings 

there had been persistent effort to employ all-metal 
structures, thus avoiding the liability to changes in weight and 
hape which were a characteristic of wooden blades exposed to 
moisture. This, however, had brought the new problem of design 
ing such materials as steel and aluminium into a structure which 
would prove reliable under the fluctuating stress imposed during 
the life of a rotor blade. Early troubles arising from the use of 
riveted light alloy structures had been overcome with the advent 
of metal-to-metal adhesives, first used by the lecturer's company 
ten years ago 

(joing on to describe test methods employed by Parsons Cor 
the lecturer said that there was constant testing of 
idhesives and detail parts to establish sound values for 
use in the design analysis. With any new blade design the firm 
fabricated from ten to 20 “partial blades” with which to conduct 
static and fatigue tests. A test method extensively used by his 
company was a modification of the Marcel Prot method. It mainly 
involved running the specimen at some alternating stress level 
endurance limit for a chosen number of cycles. The 
increased by a small increment and the testing 
continued for the same number of cycles. The procedure was 
using the same stress and cycle increment until failure 
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Comparison of tests conducted at the Propeller Laboratory, at 
various research institutions, and by the author’s own laboratories 
had that the Prot type test resulted in a satisfactory 
spproximation of the endurance limit scatter indicated by the 
S-N type test. Which method, if either, provided the real endur 
vas, of course, open to question 

For these tests, spars were taken in the as-fabricated condition, 
complete with surface blemishes caused by handling, corrosion, 
et Ihe test values were indicative of spars that had received the 
treatment rather than of those represented by 
laboratory test specimens. All data resulting from the 
ounted for in the final statistical evaluation. The 
dangerous practice of deleting a low value as an “isolated occur 
rence” might lead to a failure in flight which was also an “isolated 
occurrence” but which, unfortunately, could not be so conveniently 
“deleted ” 

Having accumulated fatigue data by statistical methods, one 
was faced with the problem of establishing the design fatigue 
stress allowable. This required the determination of an acceptable 
probability level, which in turn could be determined by studying 
existing rule-of-thumb safety factors and the probabilities of 
survival of groups of ordinary people subjected to ordinary 
hazards. Existing safety factors seemed to indicate a choice of 
operating stresses which corresponded to a 10,000 : 1 probability 
level for the brazed spar. The odds of survival in any group of 
25-year-old males dying from ordinary causes were 100,000 : 1. 

Since the plus or minus 14,000 Ib/sq in value at a level of 
P ~ 0.9999 for the brazed spar was to be used as the endurance 
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{ Specialist Art Described in the Helicopter Association's Opening 1955-56 Lecture 


limit, and since it was not probable that all blades would be 
subjected to this stress for their total life of 10’ cycles, it was 
obvious that the actual probability of survival of the spar was 
considerably greater than 10,000 : 1 

Specimens were also tested in the more conventional manner to 
provide an S-N curve for comparison with the Prot test data 

While bench, whirl and flight testing each contributed a tre- 
mendous amount of valuable information, no one test was sufficient 
in itselfi—there were many actual case-histories to prove that a 
blade which had satisfactorily proved to be serviceable on bench 
tests and which had accumulated hundreds of hours on a whirl 
tower (even with well-simulated loadings) might fail miserably 
in experimental flight test—or, worse still, might develop serious 
difficulties in actual service 

Assuming now that the design had been confirmed, and sub- 
stantiated by certain static and fatigue tests, and that a set of 
blades had been produced which were presumably adequate at 
least for experimental flight, the remaining unknown was the 
accuracy of the stresses calculated from theoretical loads; these, 
of course, were readily obtained from flight strain-gauge record- 
ings 

The lecturer went on to underline the danger of reducing design 
margins of safety for any particular type of application; there was 
perpetually some newcomer who had dreamed-up for an old design 
an entirely new use which might violate the original design 
concepts. Quoting the Bell-47 as already having had nine years 
of active production history, the lecturer said that the blade 
designer now had to budget for a production life of ten years; this 
might include provision for increases in s.h.p. of perhaps 30-50 
per cent, changes of aircraft gross weight of about 25 per cent, and 
perhaps for alterations of rotor diameter by the changing of up 
sections or some similar method 

Going on to quote other figures, the lecturer said that Helicopter 
Air Services in Chicago had been carrying mail for five years; 
their six original machines were all still in service with average 
flight time over 6,000 hours each. Two sets of blades had 
accumulated over 4,000 hours and four of them had accumulated 
over 3,500 hours; their other blades had accumulated over 2,000 
hours. Several of their original rotor blade sets were still operating 
and they had never retired a set of blades with less than 4,000 
hours’ service. With success such as this, it was obvious that it 
cost less per flight hour to write-off main rotor blades than it did 
to write-off tail rotors, instruments, engines, etc 

Passing on to the subject of manufacturing costs, the lecturer 
spoke of the difficulties of judging whether (a) to have elaborate 
tooling which would permit inexpensive production of large quan- 
tities of blades, but which might have to be scrapped in the event 
of a design modification, or (b) to retain simpler tooling which, 
however, might raise production cost if large quantities had, after 
all, to be manufactured. Dealing briefly with costing techniques, 
he illustrated one of his points by a slide showing the ten- 
thousandth blade of one type made in his company’s shops—‘“the 
largest quantity in history.” 

Discussing in the final section of their paper the service life of 
blades, the authors emphasized that there was much wear and 
tear apart from that which occurred when a helicopter was air- 
borne. This aspect they underlined in their paper in the following 
words 

rhis blade with all its spit and polish now goes into service 
Neither the chief design engineer, the chief manufacturing in- 
spector, nor the resident plant inspector are around to rant and 
rave about the mechanics who drop a blade on the ‘boiler plate’ 
flight deck while rushing to meet an emergency. Nor are they 
present to stop the operator who naturally wants to continue his 
crop dusting after banging the blade tip against a hangar door and 
marring the tip structure. After a few hours of hovering over sand 
and gravel, the 10 micro-inch finish is no longer recognizable on 
that part for which it was specified in order to increase its labora- 
tory endurance limit above measured flight stresses. These con- 
ditions are only norma! wear and tear and must be accounted for 
in design. Obviously, when it is in use, the blade will wear out. 

“Certainly we all recognize the need for normal wear and tear 
designing and most of us are attempting to achieve such designs 
We recently discussed some new blade requirements with a heli- 
copter manufacturer, who insisted that we keep our design com- 
patible with his philosophy, which expects an endurance limit of 
only plus or minus 8,000 Ib/sq in on a 150,000 Ib/sq in heat- 
treated steel fitting with moderate built-in stress concentrations 
To some, this may sound like poor engineering; to us it shows 
good common sense, because this part will undoubtedly be sub- 
jected to hard wear and tear and its failure can mean loss of life.” 
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THE 
LOFOTEN 
ROUTE 


Flying on One of the 
World’s More Remote 


Airlines 


By 
Cc. B. H. BARFORD 


of this name started the first civil flying company twenty-two 
years ago, using a Tiger Moth on floats and a pair of Wacos, 
with which they gave joy-rides and flying instruction. By the late 
thirties, three Stinson Reliants, a Bellanca and chartered Ju34 
had been added, and these were employed in acrial surveying, 
taxi-work, and on the first scheduled passenger run, to Haugesund 
on the west coast 
It was in a Reliant that one of the brothers lost his life when 
a wing gave way in the year 1936, but the other, Viggo, carried 
on; and in spite of a complete stoppage during five years of 
German occupation, he has built up a very active business. 
After the war, land and sea communications were naturally in a 
bad state, and the small floatplane became tremendously useful 
It does not need much knowledge of Norway’s terrain, with its 
tumbled mountains, its lakes, twisting fjords and myriad islands, 
to realize that such aircraft are particularly suitable hereabout: 
Widerge acquired some Noorduyn Norsemen on floats, Fairchild 
Argus, Mel08s, and a couple of North American Seabee 
amphibians; and for a while he operated three Cub Coupés 


| N Norway, the name Widerge spells aviation. Two brothers 


(Left) S.A.S. terminal buildings at Bodo 


Mr. J. Erensen, apprentice pilot of Wideroes, stands in the entrance 
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which somehow had been hidden away during the Occupation 

At the present time the fleet includes one Cub, a Cornell, a 
Luscombe, and two Cessnas, which are used in air-taxi work and 
for target-towing for the forces There are three Oxfords for 
acrial survey and for newspaper runs to Kristiansund and 
Stavanger. A Seabee is kept in Trondheim for ambulance and 
taxi service Five Norsemen and a de Havilland Canada Otter 
on floats are used in the far North for ambulance work and 
for scheduled runs. One of these services is from Tromsé, via 
several stopping points, to Kirkenes on the Russian border, and 
the other goes from Narvik to Bodé via the Lofoten Islands. Both 
connect with S.A.S. lines from Oslo 

The company’s main base is at Oslo’s Fornebu airport, where 
the tiny radio-less Luscombe seems to mingle happily in the 
circuit with S.A.S.’s DC-6Bs and B.E.A.’s Viscounts 

On a Scandinavian flying trip last year I had fallen for the 
fascination of Norway’s North, and particularly of the Lofoten 
Islands, whose weird peaks, seen afar off standing straight up 
from the sea, have been likened to a disordered row of dog's 


teeth; so I did not hesitate when Mr. K. Friis-Baastad, Widerge’s 


Right) Airport staff (plus one 


taxi-driver) and terminal buildings at Narvik 
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rHE LOFOTEN ROUTE... 
chief pilot, wrote one day and said, “You can come and fly for a 
few days as second pilot in our Otter on the Lofoten route.” 
Phree times a week in summer S.A.S. run a special service 
from Oslo to Bodé for tourists to see the midnight sun, and on 
this I travelled. The aeroplane, a comfortably furnished DC-4, 
8.40 p.m., and arrives just before midnight Visitors 
have until 3.30 a.m. to go for a tour, have dinner, buy souvenirs, 
und admire the sun. They are deposited back at Fornebu at 
64 It was nobody's fault that on this occasion the clouds 
ompletely obscured the sun, but certainly the S.A.S. captain 
made great efforts to give the customers their moncy'’s worth 
He went well out to the west, and climbed to 14,500ft, to try to 
break through the clouds Ihe crew sucked oxygen from hookah 
like mouthpieces, the passengers panted a little, but it was 
to no avail 


The cabin 


leaves at 


taff did well, too One steward and one stewardess 
fed and 55 people with much care, and kept on coming 
round with more beer “on the house” and coffee, and handed out 
souvenir “Crossing the Arctic Circle” certificates. Half an hour 
before reaching Bodé the aeroplane dipped gently, and the captain 
announced over the public-address system that we were now 


osseted 


over the Carck 

A thin cold rain greeted the travellers to Bodé he crew 
went off to fish, and the visitors departed to do their stuff. I 
went to bed in the town’s imposing Grand Hotel 

However, the weather was not so bad next day—though who 
un speak of “day” when it is daylight all night, people are about 
at all hours, and you eat and sleep when you feel like it? Soon 
after cleven o'clock a neat light green seaplane creamed down 
into Bodé inner harbour, and taxied up to a red buoy. This was 
the Otter. Out of it a quite incredible number of people poured 
eleven passengers, to be precise), and the pilot handed out after 
them mounds of baggage, mail and freight. It is a good thing 
the machine has such a large capacity, for each passenger has a 
free baggage allowance of 44 Ib to correspond with that allowed 
on S.A.S."s connecting service. The payload of the Otter, with 
minimum safe fuel on board tends at the high figure of 
2.200 It 

Ihe pilot, forewarned of the arrival of his new 
introduced himself as Trygve Rydland. As the departure for the 
North was not due till 3 p.m., there was plenty of time over 
a late breakfast to learn something about the route Ihe normal 
schedule 


“assistant,” 
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the capital of the Lofotens, and has about 4,000 
inhabitants. Gravdal, although only a scattered fishing village 
itself 1 convenient collecting centre on the rather inaccessible 
island of Vestvaag, where about 14,000 live. The schedule has to 
be flexible: and today, as there was to be an unusual number of 
passengers from Gravdal, we should have to go first to Svolver, 
back to Gravdal, once more to Svolver, and at last home to 
Narvik 

The route is open from the beginning of February to the 
end of October, at which time the daylight becomes too short 
This, and the winter weather, make it impossible to keep the 
whole route open all the year, but many people believe that a 
direct Narvik-Bodé line could be run with fair regularity Ihe 
service is subsidized, however, and it may be that the govern 
ment would not consider the expense 
justified in mid-winter The terrain 
makes regular night-flying impractik 
ible, but some ambulance trips have to 
be made in the dark. Fortunately the 
coast is well provided with lighthouses, 
und fishermen can be briefed to line 
couple of boats into wind as a 
guide The air trip, though 
costing more than the sea journey, is 
invaluable for people who want to do 
s few hours’ business or to see a medical 
specialist in Bodé (doctors are few in 
the “off-islands” The steamer times 
ure worth comparing with the schedule 
Narvik-Svolver, nine hours; 
Bods, six; Narvik-Bodé, 
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The D.H. Cenada Otter taxies out for take 
off trom Hammerfest Harbour 
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Looking back over the final approach path, Svolver. The “Goat's 
Horns” can be seen halfway up the left side of the mountain 


weather can change very quickly from clear skies and light winds 
to low cloud, fog or rain and a choppy sea, requires a good deal 
of route-experience. Indeed (as Rydland explained), before 
operating scheduled services here a pilot must not only satisfy 
his chief pilot of his competency, but must also be checked-out 
by an inspector from the Directorate of Civil Aviation 
M.T.C.A., please do not note; we have enough problems already 
in Britain with route-experience requirements for airline pilots! 

lime passed quickly. Rydland had several errands to perform 
shopping for an acquaintance in Svolver, being stopped by an 
old lady in the street with a last-minute message for a relative 
in Gravdal. A pilot on this route is a quick link between people 
many miles apart and is soon known to everybody as a willing 
purveyor 

At 2.30 p.m. we watched the departure of one of S.A.S.’s 
Ju 52s on floats, bound for Harstad and Tromsé. This machine, 
with its three engines and corrugated surfaces, looked, in com- 
parison with the sleek Otter, every bit of its eighteen years; but it 
does its job very safely and efficiently 

All Widerge’s handling is done by S.A.S., in a small hut down 
on the quay among the fishing boats and coasting steamers. The 
fact that the regulations do not require the separate weighing of 
passengers, even for a machine of the Otter’s relatively small 
size, brings a blessed simplicity to departure formalities. From 
the hut the pilot can telephone the aerodrome met. office for the 
latest reports from his destinations and obtain a general picture 
of the weather situation. There is no tedious filing of a flight 
plan; he just gives his flight details by V.H.F. to Bodé Control 
when airborne 

We piled into a motor boat with ten passengers and their 
luggage, a large number of bulky cartons of fresh flowers just in 
from Oslo, and sacks of mail. It all looked a great deal for the 
Otter’s one engine to pull, but this impression was soon for- 
gotten when Rydland opened up, and Pratt and Whitney's 
600 h.p., after an astonishingly short run, lifted the machine 
effortlessly over the mole protecting the inner harbour. He set 
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PHE LOFOTEN ROUTI 


yurse due North over a grey sea capped with white flakes, and 
levelled off at 800ft. All flying hereabouts has to be contact, for 
precipitous mountains rise up to nearly 5,000ft, and there are 
no aids for letting down through cloud except at Bodé’s airport 
which has G.C.A There are, however, some useful non 
lirectional beacons along the route, and the aircraft’s neat A.D.! 
t was soon tuned to the Flatéy beacon, which sits on an isle 
ilmost on the direct track to Svolvar Skerries lay scattered 
low, and to the right the mountains rose up above Maaloy to 
ippear in cloud at a thousand feet. From the left a veil of 
un drove in, and soon the visibility was down to 2,000 yd 
is quite normal; in fact, the company’s official minimum 1 
kilometre, while a judgment of safe cloud-base is left to the 

By putting down some flap, and flying at 90 m.p.h. from 
island or from one sea-mark to another, a perfectly 


, 


p lot 
one rocky 


aife track can be maintained 


Ihe Otter has a throw-over control column, and Rydland 
handed this over until the end of the flight. The aeroplane flies 
very easily, and can be trimmed to fly hands-off for appreciable 
periods. Confronting the occupant of the right-hand seat are the 
4.D.F. and the H.F. transmitter controls, and a few odd thing: 
like cockpit-heating switches. In the centre of the instrument 
panel are the engine instruments, fuel gauge, etc., all lavishly and 
usefully picked-out in the usual transatlantic red, green, blu 
ind yellow paint marks. In front of the pilot is a standard British 
lind-flying panel. The radio gear includes a six-channel V.H.F 
t he view over the nose is extremely good, and the cockpit 

roomy fortunate, this, sometimes mail had to be 
tuffed in between and under our seats Indeed, the only com 
plaint one could make was at the absence of windscreen wipers, 
because the obscuring of the screen by rain was a definite draw 
back in marginal weather conditions; but perhaps the slight 

irve of the Perspex makes the fitting of wipers impracticable 

For a few minutes after leaving the skerries we flew out of 
ight of land, but soon the visibility improved to perhaps two 
miles, and there ahead lay the first sight of the Lofotens, a large 
hump called Skraava Island, followed by Greater Molla isle 
which rises straight up to nearly 2,000ft. Now we could see only 
the lower quarter of it, for the cloud-base had suddenly come 
down, and skirting it to our right at 300ft we fetched round a 
rocky bay to approach Svolver harbour for landing. On base 
leg we left on the right a red and grey rampart of rock growing 
straight up from the sea on the town’s outskirts. Half-way up 
this mountain at about a thousand feet there stand out two rugged 
rock turrets called the Goat's Horns. If you wish, you can 
climb Ip to these and leap the several feet from one to the other; 
meanwhile, the town band will play a “Dead March” for you 
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Se prembe r 
Helping hand: passengers disembark from a Norseman 


below People do it sometimes, mostly those of the race that in 
other climes goes out in the midday sun 

Svolver, like Venice, is built partly on a series of islands, but 
these are bare granite outcrops, and they surround a small 
enclosed harbour. Houses, canning factories, ships and jetties 
crowd around it so closely that not until you are on short final 
can you see any place to land; then suddenly you are lined up with 
a clear space in the harbour, and the Otter glides down, with a 
lght cushioning burst of power, to settle in to a smooth landing 

So this is the capital of the Lofoten Islands There is silence, 
except for a seagull’s cry. The slight smell of codfish drying on 
racks surrounding the town wafted through the cockpit 
Fish, of course, is the mainstay of life here, and great 
quantities are exported. A fine rain is still falling, and the sky 
is heavily grey, but in spite of this the houses are pleasant to look 
on, for they vary in colour from dark red to green, yellow, brown 
and grey, with windows and doors picked out in white. A large 
white stone church stands out in contrast to the background of 
beetling mountains It is very land in the 
middle of a town like this: passengers report at the quay a few 
minutes before scheduled departure time, or more likely when 
they hear the sound of an approaching engine, and are aboard 
and airborne within ten minutes 

A chugging announces the approach of the patrol boat which 
for the last ten minutes has been keeping the harbour clear of 
shipping and removing any flotsam that could be dangerous, and 
it is lashed to the Otter’s port float There are no passenger 
shepherds, loaders or ship’s-papers officials on this route. The 
pilot jumps out of the cockpit, lifts mail, children, and pieces of 
freight into the boat, and assists the joining passengers up the 
steep ladder into the Otter’s cabin. He signs a receipt for more 
mail, gets back into his seat, shouts a promise to deliver some 
messages in Bodé at lunch-time, and starts the engine This has 
all taken five or ten minutes, and meanwhile the boat has brought 
the seaplane back to the down-wind end of the harbour. Within 
i minute the machine is rushing past the jetties and fishing boats 
to make another phenomenal take-off, and is on course for 
Gravdal 

Here began perhaps the most awe-inspiring part of the trip, 
is we coast-crawled south-west along the Lofotens All the 
uperlatives of modern cinema would not do justice to the wild 
scenery, and the fact that the mountains, as we peered up at 
them, disappeared into cloud just above our own level gave them 
2 curiously mystic air It was not hard here to understand 
legends of wild mountain trolls and the worship of fierce gods 
as Thor and Odin. One fantastic shape sped past another 

machine bumped along in the air-eddies set up by the 
tall mountains. Occasionally there would be a tiny red home 
stead clinging to the rocky shore. Deep chasms wound a way 
into the mist on the one side, and the rain clouds merged with 
the horizon on the West Fjord on the other 

We passed over the astonishing town of Henningsver; this is 
built on an archipelago of rocks, joined together by narrow 
wooden footbridges and causeways, and some buildings are set 
on stilts over the sea. It lies a couple of miles off the mainland, 
ind, given the need for a town hereabouts, it stands on the only 
There just is no flat land for miles around. A few 
minutes’ flying now, out of sight of land across the mouth of 
the Gimroy straight, brought us to more tortured landscape, 
round a high cape, and into the long bay at the head of which 
Gravdal lies. It was a flight of only twenty minutes, but it was 
“packed with breath-taking thrills.’ 

The mountains here are withdrawn a little, and the approaches 
ure fairly free from @usts; but this 1 mixed blessing, for clouds 
can sweep in unobstructed from the West, whereas Svolver is to 
ome extent protected by the mountains which surround it on 
three side Gravdal is just a sprinkling of houses watched over 
by a handsome red and white church built of wood in the 
traditional Norwegian stavkirke 

The Otter taxied up to a raft in the bay 
was much as before, though this time the machine needed 
refuelling. On this route, where high payloads are offered 
t is worth flying around with the minimum safe fuel, and spend 
minutes or so filling up at out-stations By 
cruising at 26 Hg and 1,800 r.p.m. (which gives a speed of 
115-120 m.p.h.) fuel consumption can be kept down to 35 
1 “low fuel” warning light gives ten minutes’ notice 
tank runs out The Otter has three tanks, which have sensibly 
been placed in the belly for easy access; but it is still an awkward 
task for one harbourmaster to hold the heavy five-gallon jerricans 
over an unwieldy filter-funnel while he stands on the acroplane’s 
float bucking on the choppy water 

The Otter was facing into wind the up-wind end of the bay 
when it was released from the raft. Before starting-up Rydland 
let it drift towards the other end, explaining that, because of the 
Orter’s relatively large tail, it difficult to turn it out of wind 
when there is a good breeze blowing urcered back to 
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THE LOFOTEN ROUTE. 


Svolver, waving to uny fishing vessels bucking before a heavy 
swell 

We took off for Narvik at 5.30 p.m., and at 700ft headed cast 
for the mile-wide gap between Little Molla and her sister Great 
Molla The air was now fairly smooth, and I was gazing idly 
down at some neat farmsteads on the shore, when the acroplane 
gave a series of violent lurches. Rydland smiled at my alarm 
and said tl always happened here because of the peculiar shape 
und proximity of the two island-mountains. A very beautiful 
stretch of landscape followed The mountains stood back, and 
the undulating coastal strip broke away into thousands of islets, 
edged in a flashing white ring of foam Ihe larger 
ones held neat houses, some with a tiny lush meadow of emerald 
rreen, running down to a small beach of startling white sand 
Ro. ks were covered in brown and yellow lichen, and here and 
there a patch of deep red seaweed had been washed up 

It was by one of these islands that Rydland made a pr 
autionary landing last year when the weather unexpectedly 
closed in before and behind him He and his six passengers 
were put up at the nearby house for the night, and the next 
morning went happily on their way. This, let it be added, is 
ommon experience in Widerge’s operations. Indeed, they 
up a remarkable regularity in face of great weather and 
difficulties, and last year the schedule was cancelled 
only once 

The A.D.P. needle sidled round two the left as we 
LAdingen beacon and entered Ofot Fjord, near the head of which 
Narvik stands. Just before the town, a slight detour to the right 
took us to peer down at the rusting remains of the destroyer 
Kelly at the mouth of Skjomen Fjord, reminder of an epic naval 
battle fifteen years ago. We crossed the town, which lies at the 
foot of a 4,000ft mountain, glimpsing the cemetery of the Allied 
forces who landed here in 1940; flew into the narrow Beisfjord 
which forms the southern side of the peninsula on which Narvik 
lies; made a tight turn of 180 degrees; and landed beside a 
harbour full of iron-ore ships. The place seemed rather sombre 
that evening, overshadowed by steep fells whose dark sides 
were relieved only by the occasional silver thread of a falling 
stream 

The airport boasts a floating jetty, a hut which houses a waiting 
room, a radio repair section, and an engineer's living quarters 
The staff consists of two happy engineers and an energetic man 
who seems to do everything that is needed, including the driving 
of the patrol boat with which he clears the harbour before take 
offs and landings. A local travel agent looks after the passenger 
bookings, ticketing, et« A substantial new hangar is provided 
with a winch for hauling the aeroplane up from the harbour, and 
it affords facilities for carrying out major maintenance 

The pilot's work is nominally over by six o'clock, but he is 
always on call for ambulance flight This may mean going, at 
s moment's notice, anywhere from the remote archipelago of 
Rést, a hundred miles away off the southern tip of the Lofotens, 
to a small lake up in the mountains by the Swedish frontier. Last 
season these calls averaged two a week, and they had to be 
fitted in on top of the 44 hours’ daily scheduled flying 

This may seem a short day's work, but it takes no account of 
the manifold calls on a pilot's time and energy outside his actual 
flying The telephone rings often in his hotel room: a call 
from Oslo to discuss maintenance questions; one from Widerge’s 
base at Tromsé to say they are sending a Norseman in to Narvik 
tomorrow on a charter trip; an agitated mother, having missed 
the steamer, wanting to know if there is a spare seat to Gravdal 
in the morning. The day starts at 7.30 with telephone calls to 
Bodé, Svolver and Gravdal, to discuss the weather 

I flew four days on this route, and on each one the clements 
provided new surprises. This is a part of the world where many 
of the North Atlantic depressions end their days, piling up one 
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Rést Archipelago off the south-west extremity of the Lofoten Islands 
Private aerial photography is forbidden in Norway, and this is an 
official one taken by Wideroe’s 


Gravdal and Svolvear for immediate weather reports. It was 
interesting to note that Norwegian pilots and operators address 
one another in English, sticking strictly to the Alpha Bravo 
alphabet. The only time Norwegian was used was in talking over 
the V.H.F. to the patrullje bot before landing 

One hazard of aviation is absent from this route, that of 
running into other aircraft, because practically no one else 
operates here; but the Otter makes frequent position reports all 
the same, abeam of places with such difficult names as Kjéoy 
Bjornéy and Skjiarvéy. H.F. communication is gencrally good 
so are the aircraft batteries) for it is possible to call Lédingen 
while sitting on the water at Gravdal and get the latest Narvik 
weather 

R/T. traffic is light, and this admits of a certain informality 
over the air. For instance, one morning it was found that there 
would be cleven passengers out of Gravdal, so it was agreed that 
I should be dropped off at Svolvar for the day. After giving 
Lédingen his “Airborne from Narvik” report, Rydland said, 
“Would you please telephone my friend Bjérn at Svolver and 
ask him to look after an Englishman till I come back this after 
noon?” ‘The operator willingly agreed, and a few minutes later 
came back with, “Your friend say sorry, he is ill, but he fix 
another man. A’right?” As it turned out, he fixed a charming 
woman reporter from the Lofotposten, the leading northern 
newspaper. But that is another story. 

During the long turn-rounds at Bodé there was time to talk 
more about the job of a pilot on this route. One might expect 
him to become bored, flying the same three short legs six days a 
week, but Rydland pointed out that the eternal variations of sea 
and sky are always giving surprises. As an example, on the 
second morning we crept low out of Ofot fjord, through a thick 
shower, and picked out the route rock by rock to Svolver. On 
the water there we received a special message from Evensjar 
that Gravdal was reporting a 200ft cloud base, wind gusting up 
to 30 kt and 1,000 yards’ visibility in heavy rain. There were 
no passengers or freight for Gravdal this time, only a few packets 
of letters, and it might have been considered fair to by-pass the 
slace in view of the weather. But there is something of the Pony 
hn tradition about Widerge’s—‘“the mail must go through.” 
So. “We'll go and have a look, anyway,” said Rydland. Twenty- 
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five minutes after that report the Otter was water-borne at 
Gravds!—visibility a good three miles, cloud-base at least a 
thousand feet, and a young albatross wheeling serenely in the 
light breeze. 

Another source of variety is the passengers themselves—as 
mixed a bag, if one may say this without suggesting disrespect, 
as on any other airline. There were two indefatigable elderly 
American lady travellers, protected in polythene from head to 
toe against the weather; Servicemen on leave; a girl-child with 
brilliant blue eyes and the most flaxen of hair who came up 
to visit the cockpit; a sad Frenchman going to visit a grave in 
the Allied cemetery at Narvik; and a preponderance of local 
fisher people, the kindliness of whose faces did not disguise the 
hardness of winter life in these wild islands. 

Week-end charter trips can make a very pleasant change to the 
pilot’s life. He may go off into the mountain lakes with a happy 
party of passengers to catch magnificent fish which they cook on 
the shore over a pinewood fire by the light of the midnight sun 
It costs £20 per flying hour to charter a Norseman, but since the 
machine takes seven passengers, and there are hundreds of fine 
lakes within an hour of Narvik, the cost per head can be kept 
fairly low. The Otter—similarly powered, but representing a 
greater capital investinent—is rather more expensive 

Pilots receive a reasonable basic salary, plus 15s an hour flying 
pay, so that their income compares favourably with that of 
S.A.S. crews; and as they are normally on a temporary posting to 
the North for the season only, they are all-found. There is 
not much flying to be done when they return to Oslo for the 
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winter; thus they can recover from the heavy summer's work 

On the last day the weather was almost good on the leg to 
Svolver, and as we left Gravdal the stratus clouds disintegrated 
and the sun actually broke through for the first time in five days 
We craned forward hungrily in the cockpit to catch some of its 
warmth, and climbed to 3,000ft over a glassy sea. Once more, 
cinema-superlatives crowded inadequately to mind. With a 
slight turn we looked back on the full range of the Lofoten peaks, 
stretching over a hundred grotesque miles, dark against a brilliant 
sky. The horizon ahead was crenellated with mountains in 
disarray, and away to the south, on the Arctic Circle, snowfields 
of the Svartisen Glacier arose glistening in the sun. We looked 
down and tried to spot whales 

This account is finished next morning at four o'clock The 
sun has shone brilliantly all night, and the DC-4 is now speeding 
south over that same glacier It is almost painful trying to 
absorb and retain an impression of the snowfield’s sublime 
grandeur while the smell of warm rolls and coffee issues from 
the galley aft. The four engines grind smoothly, the seats are 
soft, and the Australian lady in the next row vouchsafes the 
information that she has written 42 postcards, with a picture of 
the midnight sun on them, during her four hours beyond the 
Arctic Circle. Yet all this is infinitely detached, sophisticated and 
dull compared with scuttering around the screes below the 
Goat's Horns, to slide down into Svolver’s friendly little harbour, 
and shout “Morn!” to the postman in the patrol boat 

If I have to see anywhere and die, I had rather it were Norway's 
North than Naples 


HELICOPTER CONFERENCE—A POSTSCRIPT 


O see yourself as others see you is a good exercise for most 
of us, whether “us” means individuals, industries or coun- 
tries. For the purpose of looking at ourselves in the 
helicopter industry, no mirror can be better than Rotterdam, the 
main port of an advanced and enterprising country. A country, 
moreover, with an unparalleled tradition in all branches of trans 
port operations, but without a comprehensive aircraft industry 
of its own. In this environment the sound of grinding axes is 


multiplied by diversity and subdued by the presence of dis 


passionate judges, and so becomes a not unpleasant purr 

It was an act of faith and foresight on the part of the authorities 
in Rotterdam who joined together under the banner of the 
“Rotterdam Helicopter Syndicate” to organize and sponsor a con- 
ference of potential buyers and potential sellers of the trans- 
port helicopter. How great an element of faith is still needed in 
the active pursuit of helicopter plans was proved, not unnaturally, 
during the last session of the congress, a session devoted to 
economics 

In fact, it could be said that the preceding sessions were spent 
debating the propositions advanced by the last lecturer, Mr 
Ledeboer of K.L.M. He proved in the most lucid manner, with 
the help of several diagrams, that two and two make four. In 
helicopter language, that the series of severe compromises which 
characterize present-day helicopter services can be worthwhile 
only under exceptional conditions and cannot even compete 
against express rail transport, with all its installations available 
and paid for. Most helicopter enthusiasts welcomed Mr. Lede 
boer’s statement, because each found in it some particular aspect 
of realism dear to his own views. This writer was mainly pleased 
with the emphasis on high frequency as an inseparable part of a 
fast transport service 

In the main, however, it is good to have one authority which 
cannot be swayed by enthusiasm: one of whom it can be said, 
“et tu K.L.M., then follow XYZ.” My particular history book 
tells of an old weighing-machine at the university of Leyden which 
became the goal of all those unfortunate women accused of witch 
craft in mediaval and renaissance Europe. A certificate from 
Leyden stating that she was possessed of measurable weight saved 
the wretched victim of malice and prejudice from the stake. It 
is good to have an authority which can certify sanity, including 
economic sanity 

Unhappily, we all know that the transport helicopter has no 
cause at present to apply for such a certificate, but can be used 
here and there to train the operator or the public and to serve 
special conditions. During this period it may not matter very 
much whether you lose a little money because a small vehicle is 
employed which cannot be economical or whether you lose a lot 
of money because you have not learnt to use a large and economical 
vehicle in a competitive manner 

It does not matter provided you believe that helicopters are 
coming. If you do, then the K.L.M approach is irrelevant and 
the real question is how to prepare yourself most economically for 
the coming of the helicopter. The answer in North-West Europe 
would seem to be the one proposed by Vernicuwe of Sabena, 


namely, a co-operative enterprise by the European airlines. It is 
inconceivable that the soul of the Flying Dutchman should not 
respond to such an idea, and, on the whole, it has 

he contrast between present and future possibilities remains 
the central problem in transport helicopter planning and became 
the central theme of the congress. It was not always clearly distin 
guished by the various speakers, and listeners were often shuttled 
between the practical day-to-day problems of the existing and the 
wide sweep of the imagined. It could not even be said that the 
present was entirely the preserve of practical men or the future 
the playground of the theorists. Vernieuwe is the practical opera 
tor who strays into the dim future of the post-helicopter era, 
Mejer-Drees and Treibel the theorists who accept the limitations 
of the present in examining operating techniques and facilities 

The contrast between present and future appears to become a 
conflict when faced by city authorities with enough foresight to 
plan and build rotor stations. This writer hopes that they man 
aged to find some guidance for action in the thoughts of the 
designers at both ends of the helicopter field. A fundamental chain 
of reasoning can lead to such guiding principles. In the future 
of flying of any kind, and of vertical flying in particular, much 
is uncertain. Perhaps the most hotly debated doctrines of con 
figuration, type of power unit, and layout of operating sites are 
the least certain of all features. It is certain, however, that vertical 
or near vertical flight into the heart of cities is an tmprovement in 
communication which must come. Operating facilities and oper 
ating techniques will develop and reduce the demands on operating 
sites. Vehicle size and number of movements will grow and 
increase the demand on operating sites. It is reasonable to assume 
that the two developments will counterbalance each other 

In short, communities which fashion their sites to the demands 
of present-day imperfect helicopters with imperfect landing faci 
lities are likely to find themselves ready for future perfect vehicles 
with perfect operating aids, whatever the shape of vehicles to come 

If it is possible to draw these conclusions from the many ten 
dencies revealed during the four sessions then everything which 
was said falls into place in a panorama of which the details are 
obscure but the outline clear. The brush with which the details 
will be drawn is in the hands of the designers, who, on this occa 
sion—however felicitous the conceptions they represented—graced 
their ceiling by modest understatement. This tone, adopted by 
Hislop (Fairey), was pursued by Morain (S.N.C.A.S.O.), and the 
representatives of Sikorsky and Piasecki 

Those who (like the present writer) have, despite constant 
re-examination, come to regard the helicopter as the generic form 
of air transport with the capacity of entering built-up areas must 
away from this congress the conviction that we have 
“give us the job 


have taken 
at last come to a point when the designer can say 
ind we will finish the tools.’ 

We hope that our hosts drew some such conclusion from this 
event to which they contributed not only their own invaluable 
experience in helicopter operations but a style of hospitality so 
perfect that even the ice-cream plates for the final supper were 
warmed J.s 
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The Moshaiski Claim 


WAS pleased to see the letter from Mr. Meos in the August 
12th issue of Flight, which shows that, to some extent, your 
penetrating the Iron Curtain. Has there been any 
| exchange of British and Soviet aviation magazines yet, 
» development in Anglo-Soviet relations still to come? 
very interested to know which British, French, 
und American aircraft firms received drawings of Grigoro 
M M-9 and M-15. Perhaps Mr. Meos would be good 
to tell us 
orrespondent did not say what became of Moshaiski’s 
ifter its claimed first, and presumably only, “flight,” nor 
e say anything about its duration, except that it was a 
hort flight.” Perhaps he would clear up these points for us 
Dorchester, Dorset J. P. ALBXANDER 


A “504” Revived 


A SMALL error has crept into your August 26th issue, on page 
178%, concerning the Avro 504. It says that the Avro company 
bought up a somewhat battered 5O4N at Old Warden, where it 
had been part of the Shuttleworth collection 
The facts are as follows. The Avro 504N had been lying in 
» hangar at Portsmouth and belonged to the de Havilland company 
when I heard of it. I wrote to de Havillands, and they most 
generously presented the aircraft to the Shuttleworth Trust, even 
transporting it to Old Warden for us. I immediately got in touch 
Avro company, who kindly agreed to make it serviceable 
for us; this involved a complete rebuild, and construction of many 
parts which were missing 
The engine used is a Le Rhéne, which belonged to the Shurttle- 
worth Trust and originally came out of the Hanriot Biplane which 
Richard Shuttleworth bought in Brussels before the war and flew 
back to England 
The 504K is now at Kenley, where it has been reassembled 
ready to take part in the film Reach for the Sky. It was finally 
und re-tested there on Friday, August 26th. Mr. Jackson 
the rigging and I did the test. The flying for the film is 


iid be 


with the 


and addresses of the writers, not necessarily for publication, must in al 


does not hold himself responsible for the views expressed by correspondents in these columns; 


cases accompany letters 


verfectly straightforward, as befits a valuable veteran aeroplane 
The Bristol Fighter also belonging to the Shuttleworth Trust is 
taking part in the film with the 504 
I mention all this because I would not like it thought that we 
are selling our veterans 
Twyford, Berks A. H. WHeecer, 
A. Cdre. 


{Our account of the discovery and transformation was based 
on information supplied by the manufacturers. A photograph 
of the aircraft appears on page 468 of this issue.—Ed.] 


Mesmerised By Speed? 

N recording the recent 717 m.p.h. flight from Edinburgh to 

Farnborough by a Hunter, you commented: “The accuracy 
with which the aircraft must be flown to obtain maximum results 
can be seen by the fact that a reduction in flying time of just under 
two minutes resulted in an increase in speed of 37 m.p.h.” Surely 
you are putting the cart before the horse: the time taken for any 
journey—even a record flight—is of much more fundamental 
importance and interest than the speed achieved en route 

The real moral to be learned from such flights, I feel, is the 
uselessness of high speed, for commercial purposes, over relatively 
short distances. Today we are in danger of becoming mesmerised 
by speed, which really means nothing more than a figure on a dial 
If air transport continues to pursue speed to the exclusion of other, 
equally vital qualities, many years will pass before aircraft occupy 
their rightful place in the world’s short- and medium-distance 
transport systems 

The potential passenger doesn’t care twopence whether it takes 
27 minutes or 72 minutes to fly from Edinburgh to London, but 
he is concerned about safety, economy and all-weather regularity, 
and these are the qualities which will sell the next generation of 
short /medium-range transport aircraft. No one doubts that air- 
craft are faster than any other means of transport: the manufac- 
turer or operator who advertises his aircraft to the public on the 
basis of speed alone is preaching to the converted 

Thames Ditton, Surrey J. B 


THE INDUSTRY IN BRIEF 


Aviation and Engineering Supplies Pry., Ltd., of 134-142 
Ferrars Street, South Melbourne, Victoria, have been appointed 
Australian agents for Blackburn and General Aircraft. Mr. C.J. H 
Martin, of the Australian company, will be particularly concerned 
with the Beverley and Universal in Australia and New Zealand 


. . . 


Formerly factory manager at the de Havilland Airspeed divi 
Christchurch, Mr. W. W. Warner has recently been 
nted chief engineer to Airwork, Ltd 


Non at 


Aviation Co., Litd., announce that Mr. Derek O 
been appointed to their publicity department at 
London, W.1, from September Ist 


1} I rey 
Thurgood ha 
’4 Bruton Street 


Sub-contract work to British aircraft specifications is now 
undertaken by certain German firms. A. Ripley and 
11 Old Bond Street, London, W.1—from whom 
state that the work is in the fields of 
and other equip- 


being 
Co., Led... af 
details can be obtained 
manufacturing small components, instrument 
ment, machined parts and presswork 


A Scottish tannery is supplying all the upholstery leather for the 


“oO Y 


eather, in 


ckers-Armstrongs Viscounts for Capital Airlines. The 
» new green shade called Bogota, is treated against 
rot, mould and fungoid growths in hot humid climates and made 
crack-proof for extreme cold in sub-zero conditions. The up 
holstery is being supplied by the Bridge of Weir Leather Co., 
Led... Clydesdale Works. Bridge of Weir, Scotland 


The Pulsometer Engineering Co., Ltd., of Nine Elms Iron 
Works, Reading—well known as makers of aircraft fuel pumps 
have just celebrated their 80th anniversary. Founded in Battersea 
nm 1875 with 30 employees, and subsequently moving to nearby 
Nine Elms (a name perpetuated in their Berkshire address today 
they began as manufacturers of a patented steam pump, in later 


years extending their activities to a much wider field, though still 
one mainly concerned with pumps. Today over 1,000 work- 
people are employed at the Reading factory 


Mr. E. V. Norcock has recently joined the Board of Export 
Packing Service, Ltd. With Portsmouth Aviation, Ltd., in 1942, 
Mr. Norcock has since been with the Bristol Aeroplane Co., first 
as assistant commercial manager of the engine division and then 
as secretary of the aircraft division. He will now have special 
responsibilities for the E.P.S. research and development estab- 
lishment and for the firm’s commercial activities 


. . . 


A James Clayton Fellowship has been awarded by the Institu- 
tion of Mechanical Engineers to a Vickers-Armstrongs ex- 
apprentice, Mr. R. E. Catterwell, who is at present employed on 
production development work in the V-A guided weapons 
department. The scholarship is tenable at the College of Acro- 
nautics, where Mr. Catterwell proposes to study aircraft produc- 
tion, with electronics as a subsidiary subject 


| FORTHCOMING EVENTS 
| Battie of Britain Week 
| Institute of Metals: Annual Meeting, Buxton 
Yorkshire Aeroplane Club: Annual Ball, Harrogate 
Aircraft Golfing Society: Brown Bros. (Aircraft) Trophy 
St. Albans Model Aero Club: All Britain Model Aircraft 
Rally Radlett Aerodrome 
Institute of Physics: Ninth Annuol Conference of the 
Stress ond Analysis Group. Sheffield 
Helicopter Association: “The Control of Helicopter Rotor 
Vibration,” by P. R. Payne 
Helicopter Association: “Design of Helicopter Operating 
Sites,” by 4. T. Hough, M.1.C M1 Ment. MTP 
Dec 16. Lendon Airport ineuguration by H.M. the Queen 
R.AeS. Branch Fixtures (to October 19th 

Sept. 12. Halton, Films. Sept. 19, Halton, Films. Sept. 21, Coventry 
Report on the Fifth Anglo-American Conference, by £. D. Keen ond 
Dr. W. F. Hilton. Sept. 23. Birminghom, Branch area meeting: “Applica 
tien of a Digital Computor to Ges Turbine Engineering,” by G. C. Best 
Sept. 26, Halton, Paper by an aircraft apprentice. Oct. 19, Coventry, 
Cockpit Hoods,” by Dr. Holland 
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A Light Twin Five-Seater Cruising at over 200 m.p.h. 


NE of the major selling points of American light twin- 

engined executive aircraft is their cruising speed. The 

less ambitious designs, and the older types, travel sedately 

enough at about 140 m.p.h., but the latest variants and new models 
easily outstrip much larger aircraft. 

The Cessna 310 which I recently flew from Croydon, in rather 
poor weather, will actually fly continuously at 218 m.p.h. But 
this is only 30 m.p.h. below its maximum permissible or “don’t 
exceed” speed. Its maximum manceuvring speed is 158 m.p.h.; 
so, even cruising at the more modest 180-odd, one is restricted 
to “gentle manceuvres only.” In fact this is a book limitation 
The last 30 m.p.h. or so to “don’t exceed” speed are not easily 
attained if the nose is allowed to drop; and the degree of 
manceuvrability available without straining the airframe is ample 
for all normal purposes. 

The Cessna 310 does not, after all, claim to be a private-flying 
aircraft in the English sense, but rather a high-speed personal 
transport. The 218 m.p.h. (or 205 m.p.h.-plus given in the hand- 
book) is its not unreasonable answer to the Convairliner’s speed 
of about 280 m.p.h. A performance of this kind is what the 
American looks for when he buys an executive aircraft of the 
Cessna 310 type. For similar reasons, and in order to get the 
best use out of it, he equips it with every modern blind-flying 
and navigation aid and with extensive communications radio 

The owner of the Cessna which I flew, Mr. Calhoun Norton, 
president of Arens Controls, Inc., of Evanston, Ill had 
installed the following: 22-channel H.F./R.T. with electrically 
winched trailing aerial; Lear 36-channel V.H.F./R.T.; Lear 
V.H.F. receiver with 12-channel transmitter and L.F. receiver; 
Omni-range meter and left/right pointer; and Lear A.D.F. 14 
with bands from 190 to 430 kc/s and from 480 to 1725 kc/s 
All these could be heard through a cabin loudspeaker or with 
earphones 

Using an adaptation designed by the Orion company and pro 
duced in the U.S.A. by R.C.A., Mr. Norton now intends to add 
a system which will combine the functions of I.L.S., V.O.R. and a 
Zero Reader, to form a simplified flight-director. All this is, of 
course, rather more ambitious than usual and very costly indeed, 
but it gives an indication of the sort of facilities which can be 
carried in aircraft of this type 

As it happened, when I actually flew with Mr. Norton from 
Croydon we had no complete common radio channel (since our 
V.H.F. transmitters would not cover 122.7 Mc/s Neither, by 
an oversight, had we any large-scale maps on board. The gyro 
D.I. (fitted together with turn-and-slip indicator, artificial hori 
zon, variometer and clock) could be slaved to one of the magnetic 
compasses, but when we took off this was no longer synchronized 
and indicated about 90 deg wrong. Ceiling was 2,000ft and visi- 
bility approximately one mile at about 1,800ft. Neither A.D.F 
nor V.O.R. could get us within visual range of the airfield once we 


The clean and economical 
lines of the Cessna 310 at 
once suggest high perform 
ance, just as the array of 
aerials of various types de 
notes elaborate radio equip 
ment. The aircraft is here ee 

seen at Croydon " 


Flight’’ photograph 





HANDLING THE CESSNA 












310 


By C. M. LAMBERT 


had left it, and the whole flight was made by flying a series of 
timed out-and-return legs, monitored with a plain magnetic 
compass 

Rather anxious uncertainty every time the airfield was due to 
come in sight ahead alternated with the great pleasure of handling 
the aircraft when outbound. It was an experience that I should 
not like to have missed 

A particular effort was made with the Cessna twin to attain the 
same cruising speed as the largest of the twins, but with much less 
power. So with two 240 h.p. Continental O-470B engines the 
Cessna cruises as fast as the Beech twin and Acro Commander, 
which have two Lycoming 290 h.p. engines each. This has been 
done by reducing both frontal and wetted area to the minimum 
The fuselage is carefully streamlined and very short. The wing 
span, at 35ft, is comparatively small, and all fuel is carried in two 
permanently attached tip-tanks (50 U.S. gal each) shaped to give 
end-plate effect. The engines are extremely closely cowled, with 
oil-cooler honeycombs set in one of the cylinder-cooling air inlets, 
and carburettor air taken from the other inlet. The under 
carriage retracts inwards into the wing centre-section, so that the 
absolute maximum of wing area is available for useful acro 
dynamic purposes. This makes for low drag and high speed on 
comparatively little power, but has its penalties in definite stall 
ing characteristics. The aircraft must be flown with a caution 
equal to that required, say, for a Harvard, and not treated like 
a light club machine 

Needless to say, the interior appointments and such items as 
air-conditioning, heating and sound-proofing are well up to 
American standards. Instrumentation and cockpit layout also 
are careful and clear. Maintenance is not quite so easy as, for 
example, on Piper aircraft, but such work is not really intended 
to be done by the owner himself 

Accommodation is for five, with three on a bench seat in the 
back and two pilots in separate seats in the front. These seats 
are adjustable for fore-and-aft travel and for pitch as well; they 
can therefore be arranged to suit even the most complicated and 
fastidious anatomy. Rudder pedals, with hydraulic toe brakes, are 
not adjustable. All engine controls are on a central pedestal; and 
the nosewheel is steerable from the rudder pedals 

The Cessna is all-electric and flaps and undercarriage are con 
trolled by widely separated switches on the main panel. Emer 
gency undercarriage-lowering is by a hand-crank located just 
beside the first pilot’s seat. Fuel-system control is by two cocks, 
one for each engine, by which fuel can be taken from either 
tank—a “built-in” cross-feed which can save a great deal of 
study and trouble in emergencies. For my flight we had tip 
tanks full and an extra 50-gallon cabin tank in the rear partly 
full. This last had been added for the Atlantic crossing 

There is one access door, to starboard, which is held open 
by a clip on the engine cowling. Access is from the rear, by 
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HANDLING THE 
CESSNA 310... 


The Cessna’s instrument panel 
is workmanlike, with radio- 
composs, course selector and 
V.O.R. dial at extreme left, and 
blind-flying instruments along 
side. Engine instruments are 
grouped to the right with a 
single fuel gauge, suction 
gouge, outside air temperature 
qouge and stall-warning horn 
the bank of switches and knobs 
below the main panel covers 
radio and air-conditioning con 
trols. Magneto and booster 
pump switches ore, in this view, 
obscured by the control wheel 
on the port side 


climbing on to the wing with the aid of a convenient footstep and 
handle The right-hand seat slides forward or back out of the 
way for pilots or passengers. First move before flying is to 
take the control-locking plate off the control column, thus expos 
ing the magneto switches and starter buttons. Otherwise they 
are blanked off, so that no casual visitor can press the wrong 
button. Starting procedure is normal: fuel on, switches on, 
press starter button, apply fuel boost pump after one airscrew 
revolution, and switch on primer if the engine does not catch 
quickly 

The view over the nose while taxying is perfect and control 
very casy Ihe control wheel is not touched until the actual 
take-off; one simply sets the throttles and uses the rudder pedals 
Hands are therefore free to tune radios, set gyros, prepare maps 
and give hand signals if required. We lined up, set trims at 
neutral, checked booster pumps “on” and applied power. The 
take-off run is short and the climb can be as high as 1,850ft/min 
On this day we had to level off soon because of the indeterminate 
cloud -base 

I took over control and levelled off to cruise at 2,400 r.p.m., 
reaching about 190 m.p.h. as soon as the aircraft was “over the 
step.” ‘Trim changes with power were fairly pronounced, and the 
nose was very low on the horizon while cruising. In fact it took 
me some time to realize just how low it had to be, and cach time 
I wound the trim farther forward the speed crept steadily up, and 
still we seemed to be climbing. This certainly was performance! 
In order to keep track of our progress more easily I then settled 
back to 180 m.p.h. and proceeded to try the controls 

Damping in yaw was good, but the rudder was somewhat 
sloppy. Laterally the aircraft was ostensibly neutrally stable, but 
some control friction prevented the roll from stopping if once 
applied unless the wheel was actually put back to centre. Fore 
and-aft, remarkably, the Cessna 310 gives the effect of neutral 
stability and the nose will stay where it is put outside the trimmed 


FLIGHT 


attitude unless and until there is some considerable change in 
speed. This, however, remains substantially constant for a con- 
siderable time and the result is to all intents and purposes a 
neutral stability. Stick forces are very pleasantly light and res- 
ponse precise and positive. The rate of roll, particularly, is very 
high for such an aircraft; and Mr. Norton said it felt “just like a 
military airplane,” and I fully agreed with him. 

The position at lower speeds was not nearly so bright. Art 120 
m.p.h., with a goodly load on board, the Cessna is very sloppy 
and has to be flown and watched. Gone is that encouraging 
feeling of smooth, effortless speed. I put down some flap and 
then the undercarriage as well, and with a higher power settin 
the aircraft was much steadier. With the cloud-base down to 2,000ft 
we had not enough height to try a stall, although the handbook 
said that the maximum height-loss would be only 400ft and the 
maximum pitch-angle 45 deg. Visibility and ceiling however 
strictly discouraged any attempt to prove these statements. 


Neither did I want to stop an engine completely, although the air- 


craft will easily climb “on one” and has in fact a single-engined 

ceiling near 9,000ft. I throttled the port engine back and put 

it into coarse pitch, causing greater drag on that side than if it had 

been stopped and feathered, though its power was still instantly 

available if needed. With flaps and wheels up and maximum 

cruising setting on the “good” engine the speed settled at just 

below 120 m.p.h. The rudder trim wheel is too small and too 

stiff, and too little of it projects from the control pedestal, but 

this heavy drag on one side could be trimmed right out and the 

machine flown “hands off.” Aijleron trim on a similar wheel is 
also available, but was not required in this case 

After a little more D.R. navigation of an exploratory nature I 

flew up to Croydon and joined the circuit. Downwind checks 

were usual, with the addition of fuel booster rm pe “on.” Wheels 

and lift flap came down at 130 m.p.h. and the final approach, with 

a trickle of power, was made at not less than 100 m.p.h. This 

was — a safety measure to keep above 

the single-engined critical speed (95 

m.p.h.) as long as possible. In fact the 

approach can be made, with plenty of 

power, at about 85 m.p.h. and the landing- 

run limited to about 300 yd. Art 100 

m.p.h., with full flap, the angle of descent 

is quite steep. Care must be taken not 

to cut the throttles completely, but to pull 

them back gently all the way through the 

round-out and cut only when the aircraft 

is almost down on the runway, in order 


Flight” photographs 


The extremely close cowling of the 240 h.p 
Continental engines can be seen in this front 
view. The airscrews ore Hartzell, two-blode, 
metal, constant-speed and fully-feathering 
units. Oil-cooler honeycombs ore set just in 
side one of the cooling air intakes on each 
engine. The main undercorrioge units re- 
tract inwards into the wings 
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Cessna 310 (two 240 h.p. Continental O-4708 engines 

Soan, 35ft Bin; length, 27ft; height, 10ft Sin; wing loading, 24.6 Ib/sq ft; power 
oading, 8.9 Ib/h.p.; all-up weight, 4,600 Ib; fuel capacity, 100 U.S. gail (50 U.S. gal 
or 100 U.S. gal cabin tanks can be fitted); top speed, 220 m.p.h.; cruising and con 
sumption, 70 per cent power, 8,000fr, 205 m.p.h., 23 gal/hr; range, at 50 per cent 
power, 10,000fc, 1,000 miles; service ceiling, 22,000%; rate of climb, sea level 
1, 850ft min; single-engined service ceiling, 9,300f; single-engined rate of climb 
470% mir 


to avoid a sharp sink to the runway from about 15ft 

I rounded out gently and began to hold off, taking off the last 
bit of power. There was little float and after a few seconds the 
nosewheel made contact with the ground, the main wheels follow 
ing suit immediately afterwards. There was no tendency to 
bounce at all and the oleos appeared to be very well balanced 
Touch-down is normally in almost the three-point position and 
brakes can be applied immediately. These characteristics, and 
nosewheel steering, give immediate and positive control through 
out the landing run 

Altogether the Cessna 310 is an impressive aircraft, offering 
advanced performance, but demanding experience from the pilot 
This Mr. Norton has in full measure, as has his co-pilot and 
business associate Mr. R. Gruman. Both are ex-members of 
the U.S.A.F.’s Strategic Air Command, with combat experience 
of B-29 operation at a time when General Curtis Le May's 
theories on strategic operations were first being put to the test. 
Their transatlantic flight had been made from Chicago and West 
field, New Jersey, via Goose Bay, Bluie West One, Reykjavik and 
Prestwick, in a flying time, from B.W.1, of 16 hr 15 min 

The longest hop was 6 hr 55 min between B.W.1 and 
Reykjavik, three-and-a-half hours of it I.F.R. On this leg the air- 


PROFIT IN PERSPECTIVE 
Continued from page 453 


costs quoted for the B.E.A. Viscount are excessively high. The 
Corporation’s Viscount fleet alone would have lost well over £1m 
in 1954-55 had its earnings per ton-mile corresponded to the 
average yield on U.S. domestic routes 

Some Conclusions.—The recent improvement in B.E.A.’s finan 
cial state reflects credit on the Corporation's management and staff, 
but should not divert attention from two fundamental aims; 
increased productivity and reduced charges to the consumer 
wherever possible. How serious is the need for increased pro 
ductivity is shown by the report's statement that “in the summer 
of 1955 staff wage claims amounting in total to more than £500,000 
per annum were outstanding.” 

Profits from international routes should not be regarded as a 
means of balancing deficits incurred on short-haul, poorly patron 
ized domestic services. The international and domestic networks 
represent two totally different markets: at present both are suffer 
ing from the ill effects of over-centralization. The development 
of a network of fast, frequent air services on domestic routes, 
economic to both operator and user, is hampered by the high 
level of Government fuel charges and landing fees and by the 
absence of an aircraft designed for the purpose. Pending the 
removal of these barriers, the opportunities now open to B.E.A 
in international routes should be exploited to the full. A clearer 
separation between the domestic and international spheres would 
enable the Corporation to declare its “social services” deficit with 
a clear conscience, and might force the Government to adopt a 
more positive policy towards air transport within the U.K 


BATTLE OF BRITAIN DAY 


N accordance with a decision by the Air Council to minimize 

interference with air traffic in the London control zone, Battle 
of Britain fly-pasts over London on September 15th will be smaller 
than usual. The traditional Hurricane and Spitfire will again lead, 
and will be followed by 48 Hunters of the R.A.F., 12 Sea Hawks 
of the Royal Navy and 12 F-86D Sabres of the United States 
Air Force 


“Flight” photograph 


The single entry door, here shown clipped open, has a hand-hold 
recessed in the elbow rest. The seat slides forward or backward 
to allow easy access for pilots or passengers, and the seat-pan angle 
can be adjusted to suit varying leg-lengths. Seat covers are plastic 


craft was cleared for a height of 15,000ft. With extra tankage 
giving 7.5 hr endurance, two people and baggage, this height was 
easily reached, but the trailing aerial of the H.F./R.T. set broke 
away and Mr. Norton climbed into the back to try to rig a new 
one so that they could call for clearance at a lower altitude. This 
was a rather tiring job at that height, and icing at lower levels 
in any case soon forced them to maintain their cleared height. 
They were bound for Keflavik, but were forced to divert to 
Reykjavik because of low ceiling and poor visibility, and they 
finally reached the airfield with 30 gallons of fuel left 

This gives a good idea of what the aircraft can do. I noted 
that the maximum load factor is 3.8g, and with flaps down this 
goes down to 2.0g; but even bearing these figures in mind, I 
was greatly attracted by the Cessna 310 and liked its high per 
formance. It is a satisfying and exhilarating aircraft to fly 


More than a million visitors are expected to attend the 46 
R.A.F. stations which are to be “At Home” to the public on 
Saturday, September 17th. Last year, there was a record attend 
ance of over 1,200,000, and although fewer stations will be open 
this year, they have been chosen so as to allow as many people as 
possible to see the work and recreation of the R.A.F. Admission 
will again be free. Proceeds from car parks and programme sales 
last year amounting to £23,774—will again be shared between 
the R.A.F. Benevolent Fund and the R.A.P. Association, Stations 
“At Home” are 
Buckinghamshire 
Hooton Park Cornwall—St 


Halton. Cambridgeshire-—Duxford. Cheshire 
Mawgan Devon—Chivenor Essex 
Debden Gloucestershire—Filton, Little Rissington Hampshire 

Andover, Thorney Island. Kent-—Biggin Hill, West Malling. Lan 
cashire Kirkham I incolnshire Binbrook, Hemswell Middle Sex 
Hendon. Norfolk—Horsham St. Faith. Northumberiand——Acklington 
Oxfordshire—Benson Shropshire—Shawbury Somerset—Locking. 
Staflordshire—Cosford Lichfield Suffolk—Wattisham Surrey 
Headley Court. Sussex——Tanemere. Warwickshire-—Castle Bromwich, 
Wellesbourne Mountford. Wultshire-——Hullavington. Yorkshire—Cat 
terick, Church Fenton, Leconfield, Lindholme, Norton, Thornaby 
Scotland—Bishopbriggs, Dyce, Kinloss, Leuchars, Turnhouse, West 
Freugh 


S.B.A.C. SCHOLARSHIP WINNERS 


HE Society of British Aircraft Constructors has announced 

the names of successful candidates for its annual university 
and educational grants 

The Society's standing committee on education has granted 
second-year scholarships to R. A. Gellatly and M. J. Goldsmith 
at Imperial College, and F. R. Ayers, N. Birch, D. H. Ralston 
and M. R. Williams at the College of Acronautics 

Six candidates were awarded 1955 university 
E. M. Cowburn (Blackburn and General Aircraft), E. R. Kendall 
Saunders-Roe), A. Lawson (A. V. Roe), J. A. Leitch (Rolls 
Royce), D. J. Stewart (Vickers-Armstrongs Supermarine), and 
D. M. Squires (de Havilland Engine Co.). These students will 
be going to the College of Acronautics 

An educational grant was awarded to B. H. Jones 
engineering apprentice with de Havilland Aircraft 


scholarships 


who is an 
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CIVIL AVIATION 


B.O.A.C.’s Report for 1954-55 


| the financial year ended March 3lst, 1955, British Overseas 

Airways Corporation made a net profit of £261,687, compared 
with a figure of £1,065,397 in the previous year. The Corpora- 
uon'’s annual report for 1954-55, published on September 2nd, 
shows that capacity offered, waffic carried and revenue earned 
all declined at a time when B.O.A.C.’s competitors were increas- 
ing their production by up to 20 per cent 

Ihe reason for this setback was, of course, the withdrawal 
from service in April 1954 of B.O.A.C.’s Comet Is, which would 
have provided 21 per cent of total capacity during the year. The 
main emergency measures taken—acquisition of second-hand 
Constellations and Stratocruisers, and a stepping-up of ficet 
utilization-—kept the fall in production at a minimum: the total 
of capacity ton-miles offered was in fact only 2.6 per cent less 
than in the previous year. For the first time in several years, 
however, the cost per c.t.m. increased—from 39.2 pence to 39.9 
pence Ihe primary cause of this increase was the need to write 
off prematurely all development expenditure incurred in prepara 
uuion for the introduction of the Comets 

It ji mpracticabl the report states, 
the finar ail effect of the 
development 


“to estimate precisely 
withdrawal of the Comets. Residual 
expenditure, amounting to £619,936, had to be 
written-off; there was a direct capital loss of £1,730,259 on 
Comet | fleet and equipment; and there was a loss of revenue 
which the aircraft would have attracted to the Corporation. In 
addition, the replacement aircraft could only be bought at ‘top 
of -the-market’ prices which, in many instances, were greater than 
the cost of the same aircraft when new, thus a legacy 
of high operating costs to be borne during the continuing life of 
these aircraft in the Corporation's fleet 
At the end of the financial year reviewed B.O.A.C. were operat 

ing of 3 re earning aircraft—-22 Argonauts, 11 Constella 
non ind ten Stratocruisers These aircraft, however, logged 
flying hours on scheduled passenger 
previous year (133,428 compared with 135,010), 
fleet consisted of 54 aircraft his achieve 
largely to an increase in utilization of the 
Argot aircraft each averaged 3,394 hours during 
the year It was necessary, however, to withdraw 
south America in April 1954. ‘This withdrawal was a temporary 
und the Corporation is retaining key station and 
South America “in readiness for the re-opening of ser 
en suitable aircraft became available 

he commercial viewpoint, the most significant trend of 
the year was a substantial increase in the proportion of passengers 
flying on B.O.A.C.’s tourist services. In 1952-53, the period in 
which these services were introduced, tourists comprised 13.5 
per cent of all B.O.A.C.’s passengers. In the following year the 
proportion was 32.5 per cent, and in 1954-55 the proportion of 
passengers was 45.2 per cent The total number 
of passengers carried during the year was 291,136, compared 
104,980 in 1953-54, Average distance flown per passenger 
Ihe passenger load factor dropped from 63.5 
per mt to 61.6 per cent, and revenue from this source dropped 
by 5.4 per cent to £22,900,117 

The use of piston engined aircraft wm place of Comets resulted 
crease in freight capacity offered, and as a result B.O.A.( 
1 6,003 tons of cargo compared with 5,409 tons in the pre 
freight revenue increased from £2,942,294 to 
Withdrawal of the Comets, however, resulted in the 
mainly Commonwealth 
reduced from 


leaving 


VerTiLn 
almost a6 Many revernuc 
ser sam the 
when the revenu 
ment redited 

fleet, whose 
services to 
measur sales 
staff 


tourist-cla 


with 
was 3,108 muik 


im an 
cart 
vou ’ if 
£3.453.042 
transfer of mail traffic to other operators 
uirlines umd sore from this source 


venue was 


A.N.A.’s VET 


()' the many DC-3s flying in the British Commonwealth, it is 
ertain that none has logged more hours than VH-ABR 
Kanana, one of 20 operated by Australian National Airways. At 
midsummer of this year, Kanana had logged the almost unpre 
edented total of 46,113 hour und flown more than 7,000,000 
continuous service During this period it 
274,000 with a perfect safety 


miles in 16 years of 
had 
record 
Kanana was purchased from Douglas by A.N.A. in September 
1938 and went into service in November of the same year. Early 
in 1941 VH-ABR was impressed into the R.A.A.F. and was not 
A.N.A. until the end of 1944 Its war service 
many hundreds of flights between Australia, New 
Manila, Fiji and even two Singapore, carrying Allied 
und military supplies. It was also engaged in the evacua 


irricdl =abourt passenger 


returned to 
included 
Csuinca 


troop" 


£9,059,379 w £8,800,730. The actual volume of mail carried 
increased slightly but this was offset by a 5 per cent drop in the 
percentage of first-class mail. 

Discussing re-equipment, the report recalls that during the 
year reviewed the Corporation increased its order from 25 to 
33 Britannias. Four of the 15 Britannia 100s on order are due 
for delivery by the end of this year and the remainder between 
January and August 1956. Scheduled passenger services with 
these aircraft are due to begin in April 1956. Delivery of seven 
Britannia 300s is promised during the second half of 1956 and 
of all 11 Britannia 300 L.R.s between October 1956 and 
April 1957 

One of the 20 Comets ordered by B.O.A.C. will be a Series 
2 airframe with Avon RA.29s of the type to be installed in the 
Series 4s making up the remainder of the order. The modified 
Comet 2 will be flown intensively by B.O.A.C. to gain operational 
experience and, under arrangements with the Ministry of Supply, 
for engine development. Delivery of the 19 Comet 4s is 
expected to begin during the second half of 1958. 

Ten Douglas DC-7C Seven Seas were ordered “as an insur- 
ance that the Corporation is not left without aircraft capable of 
operating non-stop over the North Atlantic if there are any delays 
in the delivery of the aircraft now on order.” The American air- 
craft are due for delivery between October 1956 and May 1957 
Ihe report recalls that “an express undertaking was given to 
the M.T.C.A. that the aircraft would be sold when the long- 
range Britannia 300s are in scheduled service on the North 
Atlantic.” 

The report devotes special attention to the subject of co-opera- 
tion with British independent airlines It states that all 
practicable assistance was offered by B.O.A.C. to Airwork in the 
establishment and operation of North Auantic all-freight services 
An agreement was also reached with Hunting-Clan, under which 
the Corporation will co-operate with the independent airline in the 
development of its new Africargo services; and a short-term 
charter agreement with Skyways provides for that company’s 
operation of the B.O.A.C. freight service between London and 
Singapore. B.O.A.C. have retained the franchise of the Singapore 
service and they are responsible for both sale of freight capacity 
and ground-handling of aircraft. Co-operation between B.O.A.C., 
Hunting-Clan and Skyways resulted in the establishment of the 
Mideast Aircraft Servicing Company (MASCO) in Beirut which, 
using three aircraft hired from Hunting-Clan, will shortly begin 
Viscount services on behalf of Middle East Airlines and Kuwait 
Airways. The report adds that: “Negotiations are in an explora- 
tory stage for the joint establishment by the Corporation and by 
independent companies of further regional companies in other 
parts of the world.” 
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ERAN DC-3 


tion of civilians from New Guinea and Rabaul just before the 
Japanese occupation, and on a few occasions VH-ABR even 
took part in anti-submarine reconnaissance patrols off the North 
Australian coast 

Returned to A.N.A. after the war, VH-ABR underwent an 
extended major overhaul in the airline’s workshops at Essendon 
Airport. Passenger seats were increased from 21 to 24, and the 
Wright Cyclone GR-1820-G2 engines were replaced by more 
sowerful (1,200 h.p.) Wright GR-1820-G202A (all A.N.A.’s 
XC-3s are now fitted with the latter powerplants). Hamilton 
Standard Hydromatic fully feathering propellers were also fitted 
as part of a programme to bring the aircraft to full post-war 
standards for the type 

VH-ABR usually flies with other A.N.A. DC-3s on the rela- 
tively unglamorous feeder schedules from Cairns (N. Queens- 
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linking this Australian coastal 
town with the inland and coastal 
network of small towns including 
Burketown, Galbraith, Inkerman, 
Mitchell River, Koolatah, Dunbar, 
Vanrook, Miranda and thence back 
to Cairns. Here passengers change 
aircraft and fly on one of A.N.A.’s bus- 
iest DC-4 and DC-6 schedules—to 
Brisbane, Sydney, Canberra and Mel- 
bourne and vice versa. 

In view of Kanana’s fine record, it is 
not surprising to learn that two other 
pre-war DC-3s owned by A.N.A.— 
VH-UZK and VH-UZJ—achieved the 
very impressive totals of 34,200 and 
37,000 hours respectively before they 
were “retired” and (sad to recall) were 
scrapped back in 1950 D. M. P. 


land), 


DECCA APPOINTMENT 
THE formation of an airlines department within the company’s 

air division is announced by the Decca Navigator Co. The 
new department will be headed by Mr. J. G. Adam, who, until 
September Ist, was communications superintendent of B.E.A., 
with whom he had been employed for nine years 

As all B.E.A.’s Viscounts are equipped with the Decca Navi 
gator and Flight Log, Mr. Adam has had the opportunity to assess 
the merits of the system relative to the needs of a large airline 
In his new appointment he will be responsible for advising prospec 
tive airline users on the application of Decca, and ensuring that 
present users are deriving the maximum benefit from their equip 
ment. Explaining the decision 
to set up an airlines division, the 
Decca Co. express their belief 
that their system “ has bene 
fited by the recent, and still very 
active, VOR-TACAN dispute 
When it is remembered that the 
distance measuring half of the 
original VOR/DME concept will 
never be available, that the tech 
nical validity of VOR itself is now 
being questioned by those who 
once supported it and that the 
VOR deployment in Europe only 
totals, at this late stage, 13 
beacons, it is not surprising 
that many operators are seri 
ously considering Decca as the 
answer to their urgent re 
quirement for better navigational 
assistance.” 


Mr. J. G. Adam. 


THE GUILD’S COURT 
HE constitution of the Court of the Guild of Air Pilots and Air 
Navigators for 1955-56 has recently been announced. Names 
of the officers concerned are as follows 
Grand Master.—H.R.H. the Duke of Edinburgh 
Master.—Capt. J. C. Harrington 
Immediate Past Master.—Capt. D. A. Brice 
Honorary Wardens.—Ficld Marshal Viscount Montgomery; Marshal 
of the Royal Air Force Viscount Trenchard; Marshal of the Royal Air 
Force Sir John M. Salmond; Marshal of the Royal Air Force Sir Edward 
L. Ellington; Marshal of the Royal Air Force Lord Newall; Marshal 
of the Royal Air Force Lord Douglas of Kirtleside; The Rt. Hon. Lord 
McGowan; Sir Matthew Drysdale; J. A. Pollen; H. O. Short 
Wardens.—Capt. B. C. Frost; Capt. O. P. Jones; Capt. A. G 
Lamplugh; J. Lankester Parker; Sir Frederick Tymms 


Assistants 
Members.—W /C. C. A. Pike; $/L. J. C. C. Taylor; C. H. Willis; 
D. V. C. Cotes-Preedy; Capt. J. B. Linton; G. A. V. Tyson; Capt. A. S 
Wilcockson; Capt. W. R. Mitchell; E. B. Trubshaw 
Associate Members.—]. D. R. Bethell; Dr. K. G. Bergin 
Service Members.—Air Chief Marshal Sir John N. Boothman; S/I 
J. E. Bazalgette 


Test-pilot Section.—S/L. F D. W. Morgan 


Murphy; Lt 


In Attendance 

Leslie Wright; Deputy Honorary Chap- 
lain, Rev. Can. Guy Bowden; Assistant Hon. Chaplain, Rev. Gordon 
Hyslop; Hen. Medical Advisers, A. Cadre W. Ryan; Dr. K. G 
Bergin; Hon. Court Editor, C. A. Nepean Bishop; Clerk, L. A. Wing 
field; Secretary, Maj. J. L. B. H. Cordes 


Honorary Chaplain, Rev 


“Kanana,” the veteran DC-3 referred to on page 464 


It went into service with Australian 


National Airways 17 years ago and has since logged more than 46,000 flying hours 


WEST MED. CONTRACT FOR EAGLE 


A GOVERNMENT trooping contract worth approximately 
£1l4m was announced last week by Mr. Harold Bamberg, 
chairman and managing director of Eagle Aviation Ltd. It involves 
the carriage of troops and families to Malta, Gibraltar, Tripoli 
tania and Cyrenaica 

Eagle will use their special Troopmaster Viking aircraft for the 
contract which will start on October Ist, 1955, will continue for 
a minimum period of two years and will possibly be extended for a 
further year. Designated as the West Med. Contract, it is des 
cribed as one of the largest trooping commitments under 
taken by a private British operator 


SERVICE AMENDMENTS APPROVED 

HE Minister of Transport and Civil Aviation, after considering 

the recommendations of the Air Transport Advisory Council, 
has approved the following applications for amendments to air 
services 

B.K.S. Air Transport, Lid.—An increase in frequency from 
seven to 21 return flights per week on the internal service between 
Leeds (Yeadon) and Southend 

Hunting-Clan Air Transport, Ltd.—dAn increase in frequency 
from one return flight per 28 days to one return flight per fort 
might on the Colonial Coach class service between Tanne and 
Gibraltar 

Skyways, Ltd.—The continued operation until 26th October, 
1958, of the Colonial Coach class service between London and 
Cyprus at an increased frequency of one return service per weck 


, ry ’ ‘ 
BREVITIES 
ANCHESTER will be the venue of the 1955 annual con 
ference of the Aerodrome Owners’ Association, to be held 
on September 29-30th. The programme includes visits to Man 
chester Airport and the Fairey Aviation Co. works at Heaton 
Chapel; a helicopter demonstration is also scheduled 
. * * 

Orders have now been placed for 99 Douglas Seven Seas, Con 
struction of the first DC-7C, due for delivery to Pan American 
early next year, is reported to be “right on schedule”; the fuselage, 
joined last week, has now assumed 


to which the nose was 


recognizable form 
. . . 


Formerly general manager (stations and traffic) of B.O.A.C., 
Mr. H. O. Houchen took up on September Ist a new appointment 
Corporation's deputy 
operations director. The opera - e 
tions director of B.O.A.C. is Sir @ 
Victor Tait, and until September 
Ist there were two deputy opera 
tions directors—Mr. ( Abell 
engineering) and Capt. J. C 
Harrington (operations Mr 
Abell’s and Capt. Harrington's 
responsibilities are unchanged, 
but their ttles are now chief 
engineer and deputy director 
flight operations respectively 
Mr. Houchen, who was born in 
New Zealand 47 years ago 
joined B.O.AL in 1944 a 
regional engineering superinten 
dent, Middle East Mr J kK 
Stainton succeeds him as general 
manager (stations and traffic Mr 


as the 


H. O. Houchen 
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“THE accompanying photograph shows the proto 
type L.-6O Brigadyr, which is now going into 
on in Czechoslovakia and is marketed by the 
Organisation. Although bearing cer 
emblance to the Fieseler Storch and 
ss 6types, the design entirely 
arried out by the Avia 
hoslovakia 1952 
d by a cleaned-up Praga Doris B, 
umd attractive flat-six engine of 
wer Some not on this engine 
yur report on the Paris Saldn earlier 
installation is quite cooling au 
annular intake 
ner and discharged through multiple 
ide above the 


product 
Motok« 


tain [x 


been 


since 


neat 
through a semi 
cylinders, the cowl 
scaled There are ndividual 
or ¢ ach cylinder The rscTcw is 
with a large spinner 
pitch type 
ally the machine 


ind can 


differs little from 
ntended for sustained flying at low 
h wing carries a full-span one-piece 
md = hiahly effective double 
fitted in continuous sections 
und the The tail volume is 
being characteristic of 


lott 
bet w ailerons 


another 


excep 
tionally slow-speed 

machin 
For agr work any of the usual array of dusting and 
provided For spraying, a 77-gal cylin 
mounted behind the pilot's seat, fluid being 
entral windmill pump through conventional 
extend almost the full span. For dusting, the 
approximately 700 Ib, the flow being agitated by a windmill 
mounted abe the cabin and discharged from a curiously engi 
ral hopper which is visible in the photograph 


spraying gear be 
fr al 

} share 1 by ‘ 
spray-Dar which 
load 


nec } 
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The resemblance of the Avia L-60 Brigadyr to the Fieseler Storch is emphasized in 
this view. The new machine is powered by a Praga Doris B engine 


Production deliveries are due to start before February next 
year. No price is yet available but it is understood that the type 
will be exported. Large numbers are to be built for all the Soviet 
countries where they will supersede the ageing PO-2 biplanes 

L-60 Data.—One 200/210 h.p. Praga Doris B air-cooled piston 
Span, 45ft 10in; length, 28ft; height, 8ft 10in; wing area, 
weight, 1,896 lb; disposable load, 1,124 lb; maximum 
weight, 3,020 Ib; wing loading, 11.97 Ib/sq ft; maximum speed 121 m.p.h.; 
maximum continuous speed, 110-116 m.p.h.; minimum speed (can be 
used for spraying), 34 m.p.h.; service ceiling, 17,390ft; cliumb to 9,84 3ft 
in 18.5 min; take-off run, 420ft; landing run, 341ft; distance to 50ft 
170ft; landing from 5Oft, 656ft; range at 3,280ft, 435 mules 


engine 


61 sq ft; bask 


CONVAIR CONVERSION 


(Caonvau L-13A 
Miami, Florida recently 
ypened another phase of small field and strip operations in the 
mountainous West Indies Islands and similar terrain in Central 
and South America. Now named the Husky, the L-13A has been 
modified after many hours of engineering study and test flying, 
sequent marked improvement in its flight characteris 
The folding mechanism of the wing and tailplane has been 

left unaltered 
Three powerplants are available for 
Husky Mk I will retain its original 
0-425-9, of 245 h.p.; the Mark II will be powered by a Lycoming 
R-680-13 of 300 h.p.; and the Mark III will have a Pratt and 
Whitney R-985-7 of 450 h.p. All three types will incorporate a 
winging engine-mount and quick-disconnect firewall fittings for 
A constant-speed Hamilton Standard air 
wooden variable-pitch type on all Mk II and 


aircrait by 
has 


TH onversion of surplus 
_a©ridp Iraders, In of 


: an 


with a yn 


the new conversion The 
powerplant, a Franklin 


my 
“rew repiac 
Mk III con 


ommodation 


sintenance 
es the 
eTsions 
and 
can be 


varied from two to cight seats 
shackles or stretchers 


can be 


with removed cargo two 


installed in a few seconds. Doors fold down and outward and 
the centre post is removable to make cargo loading an easy task 

Already two Mk IIs are operating for foreign airlines, one in 
the Dominican Republic (for Compania Dominican de Aviacon 
and another, just delivered, with Societe Aerienne de Transports 
Guyana-Antilles (SATGA) Airlines. This latter is based at 
Cayenne, French Guiana, and serves Martinique, Guadeloupe 
and other small French island possessions in the Lesser Antilles 
group that have previously been served by more expensive 
amphibian-type aircraft. It is also flying into a 300ft strip, deep 
in the interior of French Guiana, to supply a small mining unit 
with supplies and machinery. The former one-week journey by 
boat, horse and foot to this remote mine location is now a matter 
of a 20-minute flight 

Performance figures of the Mk II Husky include: cruising 
speed 121 m.p.h. at 4,016 lb gross weight; empty weight 2,045 Ib; 
fuel capacity variable, permitting cruising range of 400-700 miles; 
sea-level take-off distance 125ft (empty) and 255ft (at 2,650 Ib); 
landing distance 75ft. Overall dimensions are the same as the 
original L-13A aircraft (span 40ft 6in; length 31ft 9in 


The Husky Mk 11 version of the Caribbean Traders’ conversion of the L-13A is powered by a Lycoming R-680-13 of 300 h.p., in place of the original 


Franklin of 245 hp 


The eight seat installation illustrated below 


right) is thot of SATGA Airlines 
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Moulding the future... 


Diesel loco dons thinking cap. 


There's intelligent thinking in that shapely 


dome: thinking on how fabrication costs 
could be cut without reducing strength 
or permanence. In the end, 
British Railways, Derby, C. & W 
Works, moulded it economically 
in Fibreglass Reinforced Plasti« 
Result: it has the tensile strength 
of steel, at a third the weight 
it is difficult to dent; doesn’t drum 
or corrode and is unaffected by 
climatic conditions. Another 
F.R.P. succe story 
ean FRPP 


er ewhichit 


erpert, confidential and free 


the backbone of Reinforced Plastics 


FIBREGI 
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NATIONAL AIR RACES, 1966 


COVENTRY CIVIC AERODROME BAGINTON 


The KING’S CUP AIR RACE 
GIPSY ENGINES: ist, 2nd, yrd, 4th, cth, 6th, 


jth, 8th, roth, mth, 12th, 13th 


The KEMSLEY TROPHY 
GIPSY ENGINES: — ist, 2nd 

The NORTON-GRIFFITHS CHALLENGE TROPHY 
GIPSY ENGINES: All 6 entries 


The S.B.A.C. CHALLENGE CUP 


GIPSY ENGINES: | ist, and, ard 


The AIR LEAGUE CUP 


GIPSY ENGINES: All 4 entries 


The GOODYEAR TROPHY 


GIPSY ENGINES: - st 





DE HAVILLAND ENGINES 
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Royal Air Force and Fleet Air Arm News 


The Duke at St. Athan 


N October 14th H.R.H. the Duke of 
Edinburgh is to visit Royal Air Force 
Station St. Athan, South Wales 


A Standard for No. 100 Sqn. 


URING the latter half of next month a 

Squadron Standard is to be presented 
to No. 100 Sqn., now based at Wittering, 
near Peterborough, and commanded by 
S/L. C. P. H. Hunkler. Former members 
of the squadron interested in attending the 
ceremony are invited to get in touch with 
the squadron adjutant at the above address 


“New World” Progress 

ETWEEN August 16th and 19th the 

Canberras of No. 139 (Jamaica) Sqn., 
engaged in Operation New World, visited 
British Guiana and Trinidad. The flying 
display given near Georgetown, capital of 
British Guiana, is reported to have drawn 
the largest crowd ever assembled in the 
colony. All shops and schools were closed 
for the occasion, and large crowds also 
assembled in a number of outlying towns 
over which the Canberras later flew 

On the way to British Guiana, one of the 
escorting Hastings received a severe jolt- 


With a Gannet wing 
fold as background, 
the High Commis 
sioner for Australia, 
Sir Thomas White 
KBE. DFC. and 
Lt.-Cdr. G. Jude, 
R.A.N., discussed the 
formation of the first 
R.A.N. jet squadrons 
at Culdrose recently 


ing from turbulence, and repairs to the 
wing skin outboard of the engines had to 
be made asa result. Apart from turbulence 
the main hazard at this time of year is the 
local brand of hawk, known as the jin 
crow. A Canberra struck one a glancing 
blow with its nose and the bird appeared 
to disintegrate in the engine intake. An 
other Canberra, flown by S/L. Ashworth 
collected a swarm of small birds while fly 
ing through the smoke hanging over a sugar 
factory 

On August 18th the force 
Trinidad in preparation for the third major 
demonstration of the tour Plans wer 
slightly altered here, so that by holding the 
demonstration over a park in Port of Spain 


moved t 


the capital, most of the 120,000 inhabitants 
were able to see it. A passenger during one 
of the flights was Rex Potter, a Trinidadian 


who is a candidate for a R.A.F. cadetship 


Service Conditions Report 


"THE Air Council is now studying a report 

submitted by a team of senior officers 
ind scientist alter a year ol experiments 
at R.A.F. Benson. Activities, both on and 
off duty, were closely observed, and time 
ind-motion made in order to 
unalyse methods of work with a view to 
improving them. Airmen were also asked 
honest opinions 


Among 


studies 


on conditions of 
which were 


to give 


service suggestions 


Probably the first air-to-air picture ever taken of the traditional bomb-burst break from formation aerobatics, the view on the left shows the 


team of Hunter F.1s of No. 54 Sqn., Odiham, performing the manoeuvre vertically downwards out of a loop in box formation 
performances during the public days at the Farnborough Show 


their present base at Habbaniyah 


They are giving 


(Right) Brand-new Venom F.B.4s of No. 6 Squadron break from echelon over 
The Mk4 Venom, with powered ailerons, is also going into service with squadrons in Germany 
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nf ‘ ive-day week and 
high y, with more rapid promotion for 
skilled radesmen Others 
forn Plastic 
tandard ground-sheet cape, were 
ubstituted for kit 
they did not 


suggested 
wnarter raincoat to re 
place tl 
tried out t grip-bag 
bag wert ted be 
hold crMnl ’ 

The main object of the experiments was 
to try to make the Service more attractive 
but the report is still under 
onsideration and it is not yet known which 
will be adopted 


suse 


to volunteer 


of the ‘ on 


R.C.A.F. Arrester Gear 


A NYLON-and-anchor-chain arrester 
gear being installed at Uplands Air 
port, Ottawa. The chain weighs 100,000 Ib 
und will stop a CF-100 in 1,000ft his 
the first installation of the kind in 
und the R.C.A.P. made extensive 
pections of U.S.A.F. installa 
S.A. before adopting it 


(anada 
tests and 


thon my tie I 


U.S. Navy Tests Mirror Aid 


MIRROR landing aid is being tested 
by the U.S. Navy aboard the carrier 
Rennungion in the Atlant The sight, 
Britain for £10,000, is 
mounted on the port side of the ship's 
This is the third British de 
ce to be tested and probably to be adopted 
by the U.S. Navy. The other two are the 
ind the steam catapult 


bought from 


angled deck 


angled deck 


Thanksgiving Service at the Abbey 
‘TH Battle of Britain Service of Thanks 


victory won in 1940 will 
n Westminster Abbey at 3 p.m. on 
18th. The Queen will be repre 
sented by Air Chief Marshal Sir John W 
Baker. Contingents of all units directly 
engaged in the battle will be on parade and 
the Chief of the Air Staff will lay a wreath 
on the R.A.F. memorial on Victoria Em 
bankment Ihe Colour for the 
R.A! prod the Fighter Com 


ne for the 
be held 
September 


Queen 5 
Ensign of 


Taken within the lost few weeks, yet likely 

to induce acute nostalgia in many a senior 

RAF. officer, this photograph shows the 

Shuttleworth Trust Avro SOAN lately rebuilt as 

a 504K by its original makers. It is being used 

in the film of the lite of G/C. Douglas Bader 
now being made at Kenley 


mand will be paraded. The address will be 
given by Dr. Maurice Harland, Bishop of 
Lincoln, who was himself a R.F.C. pilot 
during World War 1 


Lone Ranger Canberras 


NDIVIDUAL aircraft from No. 69 Sqn., 

based at Laarbruch, Germany, are go 
ing out to bases in Malta and North Africa 
for periods of 48 hours to carry out a series 
of photographic sorties in the clearer 
weather available in those areas. The two 
man crews operate quite alone, doing their 
own first-line servicing and loading and 
unloading their own cameras 

One of the squadron's Canberra P.R.3s 
bears the inscription “Winner of the United 
Kingdom-to-New Zealand Air Race, 1953 


23 hours 51 minutes 


Emergency Ration Mk 5 


LABORATE tests are now being car 

“ ried out on a new emergency ration 
pack, designated Mk 5 and designed for 
use in both tropical and arctic regions 
Sample packs are being stored for periods 
of years in R.A.P. bases all over the world, 
and items from them are being exposed, in 
wrapped and unwrapped con- 

, to all types of climate. Large num- 
people have eaten the rations in 
found them 


various 
dition 
bers ol 
various 
satisfactory 

Packed in two different boxes, the Mk 5 
oatmeal; milk chocolate; soup 
glucose sweets; wheatmeal 
cheese; soluble tea, 
sachets; sugar cubes; 
book matches, anti- 


circumstances and 


contains 
cubes; meat; 
biscuits; processed 
sugar and milk 

canned margarine; 
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Official Canadian interest in the Hunting 

Percival Jet Provost was demonstroted re 

cently when a RCAF. evaluction team 

came to Luton to examine and fly the aircraft 

Seen here (left to right) ore F/L. W. Lehman, 

S/L. F. Watson, F/L. R. Cardin (engineer 
officer) and F/L. R. Litt 


malarial and water-purifying tablets; salt 
tablets; and various other items, including 
a blue spoon designed to be clearly visible 
In snow 


R.A.F. Regiment Clears Mines 
WENTY-NINE members of No. 2 
Field Sqn., R.A.F. Regt., Cyprus, are 

now engaged in clearing 200,000 sq yd of 

desert, round E!] Adem, of mines laid by 

Italian, German and British forces during 

the war. The heat of the sun and shifting 

sand still cause occasional explosions in 
the area. Only here has the mass of equip- 
ment abandoned after the desert battles 
not been stripped or removed by the 

Arabs. Almost every known type of land 

mine was laid, and the work of clearance 

will take several months 


Reunions 

O* September 15th a Battle of Britain 
reunion and buffet supper will be 

held in the officers’ mess at R.A.F. Biggin 

Hill, Kent. Tickets (£1 10s) from the 

Secretary, Battle of Britain Reunion Com 

mittee, Officers’ Mess, R.A.P. Biggin Hill 


The tenth and final reunion dinner of 
No. 3 S. ef G.R. (Squires Gate) will 
be held at the Casino, Blackpool, on 
October Ist Details from A. ¢ M 
Powell, 26 North Parade, St. Annes-on 


Sea, Lancs 


This year’s reunion of No. 612 Squadron 
is to be held in London on November 12th 
Particulars obtainable from W. N. Parsons, 
Wildcroft, Farm Lane, East Horsley, Surrey 


The annual dinner of the R.A.F. medical 
and dental branches will be held at the 
Savoy Hotel, London, on November 18th 
Tickets (£1 11s 6d) from the Hon. Secre- 
tary, R.A.F. Medical and Dental Services’ 
Dinner Fund, Air Ministry (M.A.3), 
London, S.W.1 

No. 208 Sqn., R.A.F. (ex-No. 8 Naval 
will hold a reunion dinner on October 8th 
at the Devereux, Devereux Court, Strand, 
London. Tickets (17s 6d) from R. W 
Booker, 29 Great Road, Lancing, Sussex 


This year’s M.R.E.S. Officers’ Reunion 
will take the form of a dinner to be held on 
October 29th. Particulars from S/L. P 
E. Laughton-Bramliey, M.B.E., 18a, Cado- 
gan Place, London, S.W.1 
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TYPE-TESTED JET ENGINE 
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Bicahk Yout 


Approved Manufacturers of various 
aircraft cables such as Nypren, Pren, 
Mini Specialists in wiring 


ature, etc. 


assemblies 


RITAIN’ 


ow 


STS WI 


S LARGEST 
ER ILEHOUSE LANE 


BARRIER 





Give for at: (its 
those : 
who 

Gave 


Thousands of our finest men and women 1 the Roya 

+ Air Forces have given thei 
§ in many cases, their lives for thew C« 
; of re lom Today many of them and their dependants 
* are in urgent need of the R.A.F. Ass yom mend Welfare 
give all you can for the 

ration dir (to He on hn arters 


agm « 


ON SATURDAY 


SATURDAY, Rtrentlhytyinsan 
A a 


TAL AIR FORCES ASSOCIATION, 6). Portia 
i by Reve herter 
he War Charvties Act 


, ? 

‘ 

4 PF Reg stered under th 

Hf PROCEEOS TO BE DEVOTED TO CHARITABLE 
Veer eee . - * 


1940 





’ 

ervice, their health, and + 
’ 

wuntry and in defence ; 


emblem or. Wings ! 


WEAR THIS EMBLEM : 


17th : 


nd Place, WI : 


wines DAY 


ANO WELFARE PuRPoses ! 














; slid 











T 


Small and Medium Sized 
PRESSINGS 


for the 
Aeronautical, Automobile 
and 
Electrical Industries ete. 


up to 125 ton blow 
Fully A-I-D Approved 


PRESSINGS 
LEMEiTrED 


WAISALI 


co wwrRANY 


set erzawe wee eae ee Se US Ce 








5454/5 
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FLIGHT 








LON-SAN 





SANDWICH 


CONSTRUCTION 


Con-San gives you the highest possible mechanicals 
for the weight of material employed, in bend, end 
compression, torsion and crushing, enabling designers 
to now employ the whole of the possible stress 
offered by skin materials. 

Con-San filling makes a substantial contribution 
towards end compressive strengths increasing the 
modulus of the skinning by between 4 and 2 million 
pounds per square inch of skin cross sectional! area 
Con-San is precise in manufacture. The axis of any 
one or any number of cones can be predicted with 
certainty. Panels can be supplied with surface plate 
accuracies. 

Con-San can be formed by a patented method to 
single or double curvatures following manufacture as 
a flat panel. 

Con-San can be built up into complex shapes by 
specially developed cutting procedures after forming 


Stand N° 281 














ENQUIRIES INVITED 





with multiple layers into a rough block. Con-San 
can meet any practical depth requirement of sandwich 
Con-San is available in practically all the structural 
materials including low thermal conductivity 
sandwich and high strength heat resisting ferrous 
and non-ferrous metals 

Con-San can now be employed for aircraft flooring, 
partitioning, wings and pressure cabins 

Con-San has solved the problems of efficient stress 
take off from sandwich panel to spar caps, wing cell 
structures, fuselage and cabin rings, equipment 
mounting points, etc 

Con-San can be employed for radar scanners 

In fact we hardly like to say where it cannot be 
employed 

British Patent No. 677,271. 

Foreign Patents granted with other British and foreign 
patents pending 


Sole Designers and Manufacturers ESSEX AERO LTD 


THE AIRPORT GRAVESEND KENT 
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S.B.A.C. 
Stand No. 
217 





We make no extravagant claims 
when we state that the world’s 
leading Aircraft Manufacturers 
have, for many years, taken advan- 
tage of our knowledge and experi- 
ence in the production of steel strip 


and sheet. Can we help you? 


Habershon 


STEEL STRIP FOR 
ALL THE WORLD’S AIRCRAFT 


J. J. HABERSHON & SONS LTD. 
HOLMES MILLS - ROTHERHAM 








AGAINST THE SUN 


by Edward Lanchbery, is the story of Wing-Cmdr 
ROLAND BEAMONT, b.5.0., 0.8.£., D.P.c.. English 
Electric's chief test pilot; the man who tested and 
fought in Typhoons and Tempests during the war; the 
man who put the Canberra through its paces and turn- 
ed the Atlantic crossing into a day-return excursion 


the test pilot of Britain's first truly supersonic fighter, 


ENGLISH ELECTRIC’S 


° WE SPECIALISE IN MAKING PRECISION SPRINGS FOR THE 


ENGINES OF JET-PROPELLED AIRCRAFT OF ALL TYPES 
| eae; 


rHE STORY OF , 
WING-CMDR. ROLAND BEAMONT | 


AGAINST THE SUN . P 

i pp illustrations and frontis. 16/- net Si Ss 
NEVER LOBE THE/R TEMPER 
FROM ALL BOOKSELLERS . PUBLISHED BY CASSELI F. S. RATCLIFFE (Rochdale) LTD THE SPRING SPECIALIST 


CRAWFORD SPRING WORK ALLEN STREE ROCHDALE LANCS 





i 


eecarrtes 








Teleg R dale 4692/3 Telegrams : Re Rochdale 
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= <SK HE 


Hydraulic 


SERVICE & SALVAGE 
Aircraft Equipment 


SKYHI 
HYDRAULIC 


AIRCRAFT 
JACKS 


Manufactured in various capaci 
the anal es from 2 to W tons 
Three types of leg construction are 
svailable—Bipod, Tripod and 
Quadrupod Hydraulic retractable 
transportation gear can also be 
uppled 
Skyhi ~Mydrauli Aircraft 
tandard Equip 
ryal Air Force 
rm f the 








Available for the qui 


ance f runwe 
| uniquely usefu 
raft crash-ls 
< 
Bceving if up, and keeping uf airworthy, 


involve enol only ila crew hut a hoat 





of maintenance engineers and jyround staff 


SKYHI 
too, all of whom muat. sometimes rely 


like th AIRCRAFT SKATES 


aircraft) on a battery if ’ WI } 
csigne r moving aircraf ewa vere hangars are 


Oldham'a have eatahlished a ve ry high enable the machine 
standard « / quality during many year a ¢ r pe reenee 

of battery development and manufacture. 

That is why aviation engineers continue 


lo apecify Oldham batteries for 


maxrimum life and output at minimum we ight 





 '$.B.A.C. Exhibition 


FARNBOROUGH, SEPTEMBER Sth to 11th 


See our full range of equipment on 
STAND 200 


PLEASE WRill Fol f ‘ / 
dir bguipr 
SKYHI LIMITED 
SK YHI! WORKS WORTON ROAD 


SLEWORTH MIDDLESEX 
i ’ hyh kf i , / , None 
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When there’s something 
in the air... 


MARSTON DEVELOPMENTS 


are playing their part in Britain’s Leading Aircraft 
with HEAT EXCHANGERS 
‘PFLEXELITE’ FLEXIBLE FUEL TANKS 
LAMINATED PLASTIC RADOMES 
and other components 


The Marston design and development organisation is approved by the 
Ministry of Supply and the Air Registration Board—can we help to solve 


your problem? 








VISIT OUR STAND NO. 139 AT THE S$.B.A.C. SHOW 











MARSTON EXCELSIOR LIMITED 


FORDHOUSES, WOLVERHAMPTON Tel: Fordhouses 21/8! 


MAB. 145 
(A subsidiary company of imperial Chemical industries Ltd ) 





ROVA, 


Gin B OAL 


New Welbeck 


Many world-famous air lines and 
aircraft manufacturers recognise the 
outstanding efficiency and versatility 
of the NEW WELBECK, the Aircraft 
Cleaner, including B.O.A.C., de 
Havilland Aircraft Co. Ltd., English 
Electric Co. Ltd., Fairey Aviation 
Co. Ltd, and the U.S. Air Force. 


* No dust bag to impair 
efficiency of the machine. 


* Extremely portable and 
manauvrable. 


* A complete cleaning unit. 


Please write for brochure 247 
or ‘phone for a demonstration 


NEW WeLoeck LiMiTED it | AA a 


MEAD OFFICE AND WORKS: DOMIN/JON WORKS THAMES BO-CH/ISWICK WE 


120 New Bedford Road, Luton, Beds. Tel. Lucon 3895 PBX 
LONDON OrFrice By Appoi ntment 
. 
6 Cavendish Square, W.1, Tel. LANgham 1517/8 MONE CHISWICK F764 
HM. The Queen CRAMS PARKOOMIN CISK 


Branches ot Supphers of 
BIRMINGHAM MANCHESTER SCOTLAND Emme Vacuum ( Seanese 
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LIMITED 


are proud to have been associated with the 
development of the 


DE HAVILLAND 
SUPER SPRITE ROCKET 


as makers of the 


STAINLESS STEEL PRESSINGS 
including the FUEL TANKS for this motor 


STEEL STAMPINGS LIMITED 
Cookley Near Kidderminster 
Phone: Wolverley 266 Grams: Stampings, Cookley 

















AIR: LIQUID 

INLET PRESSURE UP TO 
3,000 P.S.I 

OUTLET PRESSURE UP TO 
1,000 P.S./ 

WEIGHT : 6 OZS 

CONNECTIONS: }° B.S.P. 

MATERIAL : DURAL 
Other models up 


to P.12 
Send for leaflet. 


A.1.D. APPROVED CONTRACTORS TO M.0.S. AND ADMIRALTY 


IV. PRESSURE CONTROLLERS LTD \=¥ 


ATLAS HOUSE, 683 LONDON Rd_ ISLEWORTH MIDDLESEX be 
Phone MOUNSLOW 17273/4/5 Worts CRANFORD & STAINES 


SCOTTISH AGENTS 
James Sturrock & Co., 307, West George Street, Glasgow, C2. Phone: Central 5653/4 








FLIGHT 


angulor motion faithfully transmitted 


cE Light Series Universal Joints are available in 


special designs for aircraft use, made in light alloy 


to Spec. L.40 anodised, with hardened ground steel 
trunnion pins, cadmium plated. They are designed 
with shank diameters to suit bore of standard air 
craft tube and will withstand moderate tension o1 
compression loads. Made in a wide range of sizes, 


they can be supplied with covers as required 


@® Patent Universal ball 


joint combines high load 
capacity, simplicity of de 
sign and 92-98% efficiency 
(N.P.L. certified.) 


Hooke's Type Universal 
joint is suitable for high 
speeds and is inexpensive 
to fit 


3 Grease retaining 


Covers are available for all 
types and sizes of joints 


Air Ministry Gauge Test House Authority 9755/41 


THE MOLLART ENGINEERING CO., LTD. 


KINGSTON BY-PASS - SURBITON - SURREY - ENGLAND 


TELEPHONE: ELMBRIDGE 0033-7 TELEGRAMS: PRECISION, SURBITON 
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AERO MAINTENANCE EQUIPMENT LID. 


VISCOUNT AND OTHE 
AND WHEEL CHANGE 
LARGE RANGE OF GROUND EQUIPMENT ALWAYS AVAILABLE 


AIRCRAFT WATER AND OjL PROOF COVERS 
TO CUSTOMERS OWN REQUIREMENTS 








DRAGONAIR 
LIMITED There are no finer 


oRan springs than 
~ 


Dragonfly i ) Dragon Springs by Riley 


©4 7 


OIL FIRED AIR 
HEATERS 


for 
AIRCRAFT, AERODROMES 


SHIPS AND BUILDINGS 


FITZHERBERT ROAD, FARLINGTON 
TELEPHONE HANTS. TELEGRAMS 


COSHAM 76451 EVARGES, PORTSMOUTH 








ROGERT RILEY LTD., MILKSTONE Phone: Rochdale 2237 (5 lines) 





SPRING WORKS, ROCHDALE Grams Rilospring'’ Rochdale 


MAVITTA 


DRAFTING MACHINES 
mplete range of Drafting Machines for * PASSENGER & CREW SEATING 
Hoards up to 90 feet long, beth vertical and * UPHOLSTERY & LOOSE COVERS 
— —t 


horizontal. Adjustable Drawing Stands and 


Mathematical Scales in verious * FOAM RUBBER & MOULDED HA 
materiale. Surveyor’s Rods. lsometric Pro | * FLOOR COVERINGS—TEXTILE © 


jection Machines 

“KARGO-PAK” FREIGHT CONTAINER 
THE MASTER atest in our renge — 
Linkage by steel bends and pulleys — 960 ~ NGER SAFETY BELTS ‘s 


legrees rotation of wmdex head sutomeati 
location of main angles by press button 
S 6through knot q & release of head for 
lining up to drawings ounter-belanced for 


ened LATEX UPHOLSTERY LTD. 


THE MAVITTA DRAFTING MACHINES LTO 'HE LEADING SPEC/AL/STS 
WESIRANDS ROAD - SHIRLEY + GeROUNODNAN 4!, LONSDALE ROAD, LONDON, W.iII 


Phene : 5 MULL 223192 Graeme: Mevices, B'ham wh 
ree « 


me 
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Britannia 


“ BRISTOL” 
PROTEUS 
ENGINES 


are fitted with 


EATONIA 


water cooled phosphor bronze 








PHOSPHOR BRONZE & GUNMETAL 
BEARINGS & BUSHES 
YORKSHIRE ENGINEERING SUPPLIES LIMITED 


Bronze Foundries, Leeds 12 


Yes. Leeds 12 


* Eatonia * 


Telephone :638291/638234 Telegrams 





On the DE HAVILLAND SUPER 
SPRITE, WILLS RINGS provide 
positive metal to metal static 
seals where problems of heat, 
pressure, corrosive liquid or gases 
are involved 


6 
OU 


We are also fabricating POLYTETRAFLUOROETHYLENE 
(P.T.F.E.) in the form of mouldings, finished machined 
parts, sheet, gaskets, tape, etc 


if you think we can help you, ring BRIDGWATER 2624 


SALMON PARADE, BRIDGWATER 
SOMERSET, ENGLAND 





WILLS PRESSURE FILLED JOINT RING LTD. 
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— Aerotight 


where 
they’re 


If what you manutacture 





is something that is 
subject to vibration, you 
must frequently face 

the problem of how to get 
a nut to stay put. It’s 
quite simple really 

Just specify G.K.N 
Aerotuight Nuts. No 
matter how violent 

and continual the 
vibrations, no matter 
whether they get 

covered with oil or 

grease or water, Aecrotight 
Nuts will always keep a firm grip 


on things. There’ll be no 





falling off in this part of your production 


The first Umfied Stiff Nuts to be approved by the 


M.O.S. to B.S. A125§/132 for general Aircraft use. 


it’s a matter of how to fasten one 


thing to another - in touch with 


HUEST KEEN & NETTLEFPOLD MIDLANDS, LIMITED 


SCREW DIVISION: B 4, Heath St 8 ningham, 18. S/A/2009 


| 


' 
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Advertiscooment Rates. 4)- per line. minimum #)-, average line contains 6-7 words. Special rates for Auctions, 

Contracts, Patents, Legal and (Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 

line, minimum 10 hach paragraph is charged separately, name and address must be counted All adver- 

tisetents must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset 
A 


and Petal Orders ssi _ es sent bh ! r advertisements should be made payable to Iliffe & Sons, Ltd, 

IRCRAFT ENGINEER Trade Advertisers »! © thene mns regularly are allowed a discount of for 13, 10% for 26 and 15% for 

Box Numbers I - the f r > ey rtieers, Box Necmber facilities are available at an additional 

PRESS DAY — Classified advertisement Sdvertinemnems charge” Moplies cheuba be eddnesed ts “Dae Gaen, nie Plana” Dasast Meum, Genmdeed Geese 


“copy” should reach Head Office by London, 5-3 


The Publishers ri ve ri eof withdraw advertisements at their discretion and do not accept liability 
FIRST POST THURSDAY for publication for delay in pul ation r cle printer's errors although every care is taken to avoid mistakes 

Situations Vacant. {bh ¥ ent crete answering these advertisements must be made through the local 
in the following week's issue subject to ffiee of the Minister h ational Service ete 

aged 14-50 inchustve on he she or the employer is excepted from the provisions of The Notification of 


if the applicant is a man aged 18-64 of a woman 
space being available. Vacancies Order 195% 











Aero & Jig & Tool 7 AIRCRAFT FOR SALE WIRE 


W. S. SHACKLETON LIMITED H D INSERTS 
Draughtsmen £775 Faicon VI. Jimmy Rush's famous racing aero T R EA 


plane. The price has been drastically reduced 
e from £1,150-(It was excellent value at this price)—ae- 
in Great Demand it must be sold at once. C. of A. until April, 1956 

Rumboild upholstery, full panel, cruising 165 m.p.h 
Winner of many important races including the 1953 


MEN & YOUTHS British Air Racing Championship 


N 
Tare is ox ieee | | EBSCO Letnetng tas ntti nate Wa LS 


Sperry autopilot —n.ne seats including pilot, full radio : ——— 
Tools, et Draughts £750 Oxtord Trainer. We bought this machine = —— Yy 
men and inspectors - from BO A who had used un for crew 
So acute is the present training and sold it to Short & Harland who did the = 4 
shortage that employers lest ( of A. Their training contract involving this — 
are only too anxious to machine is now completed and we have bought it back 4 
engage those with no £350 Magisters. We have three beautiful examples 
previous practical ex w= completing ¢ of A. overhaul. Just the LA U4 


perience who ere able machines for the new Clubs, for ab initio training from 
runways 


accurate drawings Aigiet Trainer. A perfectly beautiful aero 

Quat FY AT HOME—IN SPARE TIME £2 l 75 plane which we sold new to its only owner FO R N E Ww D E S G N S 
_ very experienced pilot who b ng the latest Gipsy 

eraciy imarening study—voder~ | | Rajor WU Aiglet Iainer from ws. Ce of A. to June AND SALVAGE 

. . "eo mm your spare time ‘ cen 1957, (R.Ae Schedule). Full panel, aerobatic front 
weve SG MEractive and interesting post as seats, bench rear cnt. we wits tanks, door locks CROSS MFG. CO. (1938) LTD. 
Acre-Draughteman. Numerous vacancies are navigation lights, generator, metal gropeller. Sun 
also available in Glectricel, Mechenicel, ciate Pleseey PTE 6) tedic. 7 ervetale COMBE DOWN, BATH 


Plastics, « branche of Dreughtemenship £950 Autocrat. These aeroplanes are a5 scarce as TEL.: COMBE DOWN 2455/6 
~ 


men's teeth This is «a very good Autocrat 
FREE GUIDE ' indeed. Engine under 80 hours since complete overhaul 
Guide contains 132 seacs of ; Starter, metal propeller belly tank, long term ©. of A 
sichoqrememtmesreanesee | LSO AUSTER Vs, AVRO 19, VEGA GULI 
ng such success compelling ; GEMINI, ETC. ACTUALLY IN SIOCK 
A.M. Meck& WwW S. SHACKLETON LIMITED, 175, P.ccadilly 
' . 


APRACS. AMILPE., AMLMT. London, W.1. Telephone: HYDe Park 2448 R.A.F. OFFICERS 


@en. Gore. of Odus.. end OSe.. on 9408. Cables: “Shackhud,” London [0070 


: R.A.F. Emery (Maths, ecc.), together : UNIFORMS 


pertculers of our remarkable 


succlss"On NO ree =» © Gees ee LARGE SELECTION IN STOCK 
Write now for your copy of this remarkable | NEW AND RECONDITIONED 
; may wall prove to be Ge | ARROPLANES BY DUNDAS FISHERS, 86/88 WELLINGTON ST. 


9 point in your ceree: ——— WOOLWICH, S.E.18 "PHONE 1055 
AVING been to Parnborough do you still want to 
NATIONAL INSTITUTE OF Fi ven 0 jet sereplene? If you do we hove them but 
feel sure you would be happier and safer in one of the 
ENGINEERING follow ing 
(oO 427), 148-150, HOLBORN, £.C.1 PROCTOR V 
_ nA £ CSA.*?0. Box 0417 GEMINI AEROSERVICES LTD. 


hannesbure) PROCTOR Ill 
“eu AUSTER AUTOCRAT take this opportunity of inviting visitors to Farn- 
TIGER MOTH borough $.86.A.C. Display to come to Croydon to 
AUSTER VY discuss their supply problems. Motorcar will collect 
FLYING Ww! also have for disposal three Westland Sikorsky vistors 4 ey at East Croydon Railway 
HELMETS $-S1 helworters, one Lodestar Scation ( minutes from Victoria) 
of all types f hs VV © look forward t seeing all you aviators before) CROYDON AIRPORT, ENGLAND 


you return home 


inctuding a ; K. DUNDAS, LTD., 29 Bury Street, London,| "ee: CROrdon 9373 Cebles: Aeroserv, Croydon 
LEATHER : eS Wi. Tel: WHI. 2848. Cables “Dundassero 
CELLULAR a Piccy, London joss9 


—, AIRCRAFT SPRING WASHERS 
OXYGEN 


MASKS ’ Ww have sold more aircraft in the last few months TO i S. 
. 





te prepare neat and 











ali fications 









































CARTWRIGHT HAMILTON AVIATION, LTD 


than ewer before. Types have included Dako 
York, Dove, Gemini, Proctor, Tiger Moth and T iger SPECIFICATION 
TELEPHONE ; Cub 


RECEIVERS LARGE sumber of aircraft for your selection are S.P.47 
-—— 
. 


still available, all of which have been personally 
inspected by our own engineers 


FLYING 0’ R aim is your satisfaction! CROSS MPG. CO. (1938) LTD.. COMBE DOWN, BATH 
GOGGLES *“REDIT terms and part exchange facilities willingly 
rT d 
MASK TUBE ASSEMBLIES, SPARES etc. > BASE note our eddress, 282. Kensington High St 
We are the complete stockists for pilots’ London, W.14. WEStern 0207, telegrams a. The 
07s tat : : P — 

personal flying equipment of civilian and British Air Line Pilots’ Association 

service pattern Terms to Flying Clubs 95 MOUNT STREET, W.1 


. MILES Hawk Trainer 3, gyro metruments Tel. GROsvenor 6261 
Send 3d. for Ilus. Cat. to £326 wered cockpits, reserve tank, aluminium —— ee 
(Dept. Ff) cylinder heads, current C. of A. Box 6273 [4206 Membership open to all Commercial and 
124 GY. PORTLAND &T I H. DOVES. Series |. Zero hour engines, modified Service pilots. For full details as to the 
LONDON, W.! . to date ¥ ome equipped . pase os wwe objects and particulars of Membership 
Te Awe aie mec mes rT eee at SOO cn ss Gf 5 rom 1 writ to Secretar 
ot Aviahit, Weede. Lender Vendair, Croydon Airport, Croyden $777 [0603 —- ~- , 



































The Hallmark of 


Aeronautical 
Services 


Design 
Conversions 
Modifications 
Consultants 
Aircraft Servicing 
Radio & Component 
Overhauls 

Spares Service 
Ferrying 
Government 
Contractors 
Charter 
Contractors to 
Air Ministry and 
U.S. Air Force 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


Fully approved ARB and AID 


EAGLE 


AIRCRAFT SERVICES 
LIMITED 
BLACKBUSHE AIRPORT 
CAMBERLEY - SURREY 


Phone: *YATELEY 2371 
Cables: EAGLE, CAMBERLEY, ENGLAND 


One of the Eagle Group of Companies 
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AIRCRAFT WANTED 





USTER Mk IV and V. Any condition with or 
without engines. Also spares. Pullest details to 
Box 2875 {3517 





AIRCRAFT ACCESSORIES AND ENGINES 





IRCRAFPT SPARES & COMPONENTS, 8&5 
Shaftesbury Avenue, London, W.1, have the 
following for sale 
"NGINES: Pratt & Whitney 985s, Pratt & Whitmey 
1340s, Pratt & Whitney 1830-925 
AGNETOS: SB9-RU3, SBY-RC3, SPF14-LU7, 
SF14-LU8. Pistons Pt. No. 32725. Piston rings 
Pt. No. 31406. Rear Pt. No. 165373 
GNITION Harnesses for 1340 engines: Front Pt 
No. 165374. Crankshafts Pt. No. 31732 
*ENERATORS Type P.3. Generators Type 0.2 
Generators Ty KX. Generators wind driven 
Fuel Pumps Type F 10. Fuel Pumps AN4101. Booster 
Pumps and Motors A4949 
G' SY Engines major overhaul spares 


your further inquiries invited. Telephone GER 
rard 0575 (0973 
H*v® YOU a reliable source of supply for your 
spares, instruments and accessories? If so, con 
gratulations, but you may still do better by contacting 
A J]. WALTER, Gatwick Airport, Horley, Surrey 
© Tel. Horley 1420 and 1510 (ext. 105/6). Cables 
Cubeng, London {0268 
ILITARY and civil aircraft and engines spares 
Morris and Horwood, Ltd., 9 Cavendish Square 
W.1. Tel.: Langham 6467 {0013 
EROCONTACTS, LTD., Gatwick Airport, Hor 
ley. Surrey. Suppliers of: radio, electrical, ground 
equipment, raw materials, A.G.S. Tel.: Horley 1510 
Cables, “Aerocon,” Horley [0972 
STOCKS of new Rotax Vacuum Pumps, Type 
\ M.0106 and spare parts available for immediate 
sale, at reduced prices. These Pumps are suitable for 
use on Cirrus Minor 2, 2A, Cirrus Major HII and 
Bonhardier Engines 
For particulars, apply to: Hindustan Aircraft, Led., 
Bangalore, India [4208 


AIRCRAFT FOR HIRE 


USTERS for hire: anywhere in the U.K. or Con 
tinent. Ideal for touring; hours for commercial 
acrial holidays, etc. Large fleet available. Daily at 
weekly rates._Portsmouth Aero Club, Airport, Ports 
mouth. Tel.: 717641 [0453 


AIRCRAFT WANTED TO HIRE 


USTER Aircraft and/or Pilot required for whole 
days Joy-Riding om September 17th at East 
Anglian R.A.P. Station. Percentage or guaranteed 
sum. Box No. 6274 [4207 


AIRCRAFT PROCUREMENT 
*ROUP CAPTAIN EDWARD MOLE, B.S 
3 AF.R.AcS., 31 Dover Street, London, W.1. Tel 

GROsvenor 5902. Aviation Consultant Specialist in 
the supply or disposal of all types of aircraft and avis 
tion equipment on behalf of clients at home and 
abroad. Quotations obtained upon request [0403 


AUCTIONS 


E.R 
By Order of the Secretary of State for Air 


No. 35 MAINTENANCE UNIT, R.A.P. BOWLER 
near MANCHESTER 

No. 61 MAINTENANCE UNITT, R.A.P. HAND 
PORTH AND POYNTON, Cheshire 

No. 66 MAINTENANCE UNIT, R.A.P. CUCK 
NEY, Notts 


and 
AIR MINISTRY DIRECTORATE GENERAL OF 
WORKS. R. AP. MARSTON MOOR, Yorks 

Sale of GOVERNMENT SURPLUS PLANT and 
STORES now lying at Bowlee, Handforth, Poynton 
Cuckner and Marston Moor and comprising 

TIGER MOTH AIRCRAFT SPARES and many 
other items of interest which will be sold by auction 
jointly by 

Cc. W. PROVIS & SONS 


and 
BRADY & SON 

at Bowlee Saleroom on WEDNESDAY 2ist 
| SEPTEMBER, 1955, at 10.30 a.m. promptly 

Catalogues price 64. each (Postal Orders only) 
obtainable from The Auctioneers’ Offices 

Cc. W. PROVIS & SONS, 2 Booth Street, Man 
chester. 2. (CENtral 2800 

BRADY & SON, 17 Warren Street Stockport 
STOckport 2252/3.) [4198 








EXTEND 
A 
CORDIAL 
INVITATION 


to all 
their friends 
to visit 
them on 


STAND 
95 


at the 


1959 $.B.A.C. 
EXHIBITION 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIR 


CROYDO?> 


Phone a ya 
Cables: FIELDAIR 


AP 129.212 








LONDON— 


NEW YORK— 


FLIGH 


AIRCRAFT SERVICING 


EPAIRS and ¢ f A. overt 

craft Brooklands Aviatio 

serv Sywell Aerodrome 
Moulton 3218 


aul for all types of air 
m, Led, Civil Repew 
Northampton Tel 


9 SEPTEMBER 


1955 





“|| ENGLISH ELECTRIC 


co. LTD., 


vacancy im their 
Department for a 


to undertake the preliminary design 
of special light Mechanical equip- 
ment associated with the researct 
and development of Guided Missiles 
A man with experience of Mechanical 
Engineering, Hydr Instru 
would be for this 


LONDON 


CAPACITY AVAILABLE 


Congratulations on the record- 
‘ELLERING and —1-y milling in all metals. Send 
* your die bla opy from wood or pl 
breaking performance of the| |"*™ eS Ss & te 0 ca ie Oe ee 
English Electric “CANBERRA” 


opters to the trade 
ia et BROS KNOTTINGLEY I 
f The unds Knottingicy Yorkshire 
Knottingley 44 
ATTEWELL . 
R.L.A. LAMINATED SHIMS 
CLOTHING 
ARE FITTED EXTENSIVELY — 
TO THIS AIRCRAFT o Selection of LAP. officers’ kits for sale, new and 
Service Outfitters, 86-88 Wel 
Tel: W 1055. [0567 


’ tf 


max 


rD 
Tel 
[0975 


have a Control 


Fishers 


Wool wict 


reconditioned 


lington Street olwich 


A\D BARE. APPROVED 
CLUBS 
GUARANTEED &B.L.A. _ 


Is RREY FLYING CLUB 
LAMINATED ALUMINIUM MCA 


approval for private 
seven 
(British Patent No. 562795) 


gulics of 


(ro su ted 


ydon Airport 
lheoences. Open 


ments 


pilots vacancy 





days a week. Croydon 44 [0292 
PLYMOUTH AND DISTRICT AERO CLUB for 
sster and Tiger Moth flying instruction, dual and 
solo for 13 per hour reducing to less than 12 per hour 
for flying on Yourself Hire flying 
instructor's M.C.A approved courte ery 
private pilots Plymouth 72753 {0 
I ERIS A CLUB 
lawney aerodrome M.C.A. appre 
pilot's licence Auster, Gemini, Tiger 
Messengers and Proctor aircraft. Trial lesson 35 
miles of London Central Line underground t 
Theydon Boi bus 250 ¢t lut Open every day 
Tel. Stapleford 21 [0230 





and the success- 
ng with a 
ind development 


The work 
ful applic 
teom 
engineers 


riginal 


wt will be worki 


solo basis of researct 


courses and 
licence le 
ND ESSEX AERO Stapleford 
ved forme 

Hornet 


ype for advance- 
rapidly expanding field 
and ittractive salary 
tne ri 3’ t 


The position ¢ ffers s 
ment im ths 
of industry 
is offered t 


course 
n 
) 


centre 
man 


Application to Dept. C.P.S., 
336/7 Strand, W.C.2, 
quoting Ref. |26!1H 





CONSULTANTS 


Sheet th with steps of 


es 


or 


to STOCKEN 
Jermyn Street 


[0419 





kness we COMMANDER kK H 
00 R.Ac.S., Hagle House, 109 
ondon, 5.W.1. Tel.: Whitehall 8863 


K. DUNDAS, LTD 





nples upor 


quest 


| 
| 
007" , 


have been giving the correct 
anewer tO sviation problems for twenty years 
Purchasing. Operations. Marketing..29 


London, 5.W.1. WHI. 2848 [0560 


B. ATTEWELL & SONS LTD. . 


l echnical 
Bury Street 


HELICOPTER CHARTER 


le Distributors 
REFLECTION WORKS” 


North. twer. Buckiv gh« 


CONTACT LENSES 


Mou RN CONTACT 
Endsleigh Court 


Booklet sent 


ephone (VER 1102.) 





LENSES CENTRI 
Wel Deferred 


D1 
Terms 
[0342 





THE 
DUNLOP AVIATION 


DIVISION 
COVENTRY 


SENIOR DESIGN DRAUGHTSMEN 


ind 
RITISH and American Cameras. Ex stock: PF 
SENIOR A JUNIOR STRESSMEN P24, K.24, K. Sa, K. 20, etc., at Special Clearance 
Prices. New and Second-hand. Large stock of spares 
n ef wheels available. Details from 
md hhwdraul I IRBCT PHOTOGRAPHIC SUPPLY 
; , . Harrow Road, (Car Edgware Road 
shies ’ aft W.2. Paddington 7581 
IRCRAI cameras K20, K24 
have large stocks equipment, including controls 
mounts, lenses, and processing tanks, film 
I ARRINGAY PHOTO SUPPLIES 
Green Lane, N.4. MOT 20%4 


PACKING AND SHIPPING 
Machines available 


U.K. and Overseas 


AUTAIR LTD. 


75 Wigmore Street 
LONDON, W.1 


WELBECK 1131 


BA 
Official Packers and 
[0012 


PARK, LTD., 143-9 Penchurch St 
Mansion House 5083 
the aircraft industry 


and J 
e Tel 
shippers t 


PHOTOGRAPHY 


AERIAL PHOTOGRAPHY 


$2 


co 2 
London 

(4168 
P24, PS, etc. We 








EX STOCK OFFER 
GROUND EQUIPMENT 


HIGH PRESSURE AIR 


For the Aircraft Industry, petrol, 
electric, and diesel driven high 
pressure compressors, 3,000 p.s.i. 
upwards. We hold large stocks 
Also Hydraulic Pump Rigs of all 
types. Enquiries invited 


=k. ISTARAVI A 


BLACKBUSHE AIRPORT CAMBERLEY 
Scientific Register (K 


wing A 314/5A. ¢ ‘ eptember 23 Te mberley 160 


also 


JUNIOR DETAIL DRAUGHTSMEN 


FM 





PUBLIC APPOINTMENTS 





A SSts? ANI Experimental Officer 
‘ Munistr ~ Supply Experimental 
car Amesbur Wilts, for experunental 
ments principally for use in 

Science " but 
an advantage. Experience of 
making 


equired at 
I stabl ishment | 
fesign and 
levelopment of new inetr 
opters. Qua HS. 
7 HNC. may be 
t and metru 


; ete 
| legree 


tron 
€ nix eq 


The Personne! Manager, 
DUNLOP AVIATION DIVISION 
FOLESHILL, COVENTRY 


ipmen ment fesirable 


Salary £306 10s. (age 


forms 
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FERRANTI LIMITED 
EDINBURGH 


n of our long-term 
eldoment work has re 

amber of new staff positions 
goged in design and deveior 

m electro-mechanical 

ment The work 

f activities from 

jesign and de 


n the following 


1. Airborne radar 

2. Magnetic amplifiers 

3. Servo-mechanisms 

4. Analogue computers 

5. Gyroscopes 

6. High precision mechanical engin- 
eering 

7. Stress ond vibration analysis 

8. Heat tronster 

9. Optical-mechanicel ond electro- 
mechanical components 


Higher National 


” 
ertificates Engineer ng Applications 
ore invited in writing to the Persennel 
Officer, Ferranti Limited, Ferry Road, 
Edinburgh, 5, quoting Ref. “29/INST.” 











A full and interesting programme 
of advanced design work is being 
undertaken by our 


LONDON 
_ DESIGN 
DEPARTMENT 


at York House 


Additional accommodation has been 
acquired to permit a considerable 
increase in staff during the next six 
months and applications from enter- 
prising Draughtsmen, Stressmen and 
Weights Engineers will be welcome 
Numerous advantages can be offered 
to those joining this expanding organi- 
sation, including good prospects of 
promotion, really worthwhile salaries, 
and the opportunity to become a 
member of an enthusiastic and friendly 
group 


Applications, giving details of age, 
experience, etc., and quoting reference 
F/40 should be addressed to the 


Personnel Officer 
SAUNDERS-ROE LTD. 


York House 
Queen Square, W.C.! 


(Weekend interviews wil! be arranged 
in London.) 














FLIGHT 


PUBLIC APPOINTMENTS 


INISTRY OF SUPPLY, National Gas Turbine 
Establishment, near Farnborough, Hants, requires 
Mechanical and Acronautical Engineers, Acrodynami 
cists, Applied Mathematicians, Physicists and Physical 
Chemists with a ist or 2nd class honours degree or 
equivalent qualification Small number of houses 
available for married staff allocated according to cir 
cumstances. Salary within Scientific Officer range £488 
10s.-£885 (Superannuable Women's salary sub 
ject to equal pay scheme Application forms from 
M.L.N.S Technical and Scientific Register (K 26 
King Street, London, $.W.1, quoting C661/5A. [4197 
MENISTRY OF SUPPLY requires Experimental 
: Officers as Assistant Resident Technical Officers 
Engines) at aircraft contractor's works in Coventry 
Bristol and Derby. They will be responsible to the 
R.T.O. for technical matters concerning the design 
testing and modification of aero engines Quals : Higher 
School Certificate (Science) or equivalent but posses 
sion of a degree or H.N.C. in Engineering may be an 
advantage Workshop and drawing office experience 
required and an enginecring apprenticeship desirable 
Salary within E.O. range Min. age 26) £745--£920 
Derby), £775 £940 (Coventry and Bristol). Women's 
salary subject to equal pay scheme. Application forms 
from M.L.N.S., Technical and Scientific Register (K 
26 King Street, London, 8.\W.1, quoting C666 
[4196 
Man HESTER CORPORATION Airports Depart 
. ment. Applications are invited from suitably 
qualified persons for the post of Airport Foreman 
Manchester Airport. at a basic salary in accordance 
with Miscellaneous Grade IV of the National Scheme 
of Service Conditions..£465 to £545 per annum 
Average carnings approx £650 to £760 per annum 
The duties will include supervision of portering, air 
craft marshalling, freight loading, etc. Further details 
together with application form, are obtainable from 
the Airport Director, Manchester Airport, Wythen 
shawe Manchester 2, on receipt of a stamped 
addressed envelope The forms should be returned to 
the samme address by the 26th September, 1955. Can 
vassing is prohibited Previous applicants need not 
apply [419% 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Ts Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services 
prom Hunting-Clan Air Transport, Lid of 
Wigmore Street, London, W.1, for the following 
Inclusive Tour Services to be operated with Viking 
aircraft for the carriage of passengers in conjunction 
with Wings Limited 
PPLICATION No. 581. For a service between 
London Airport and Geneva at a frequency of two 
return flights during the period from 19th May to 8th 
September, 1956, inclusive, to be operated on one 
Saturday every four weeks 
PPLICATION No. 582. Por a service between 
‘ Londen Airport and Barcelona at a frequency of 
nine return flights during the period from itrd June to 
23rd September, 1956, inclusive, to be operated on 
alternate Sundays 
Afr ICATION No. 583. For a service between 
London Airport and Nice at a frequency of 11 
return flights during the period from | ith May to 30th 
September, 1956, inclusive, to be operated on alternate 
Sundays 
PPLICATION No. 584. Por « service between 
London Airport and Munich at a frequency of 10 
return flights during the period from 26th May to 29th 
September, 1956, inclusive, to be operated on alternate 
Saturday 
APP ICATION No. 585. For a service between 
London Airport and Basle at a frequency of five 
return flights during the period from 2nd June to 22nd 
September, 1956, inclusive, to be operated on one 
Saturday every four weeks 
PPLICATION No. 586 For a service between 
London Airport and Palma at a frequency of 10 
return flights during the period from 25th May to 29th 
September, 1956, inclusive, to be operated on alternate 
Fridays 
Afr ICATION No. 587. For «a service between 
London Airport and Pisa at a frequency of nine 
return flights during the period from 2nd June to 22nd 
September, 1956, inclusive, to be operated on alternate 
Saturdays 
,ROM  Gritish European Airways Corporation of 
Keyline House, Ruislip, Middlesex 
AP?! ICATION No. 2758/1. For an amendment & 
the terms of approval of the Normal Scheduled 
Service which the Corporation are approved to operate 
between London and Malta via Nice and/or Naples at a 
frequency of two services weekly for the period up t& 
23rd March, 1961, so as to increase thew frequency 








1p to cight services weekly 
APP! ICATION No. 259/11. For an amendment t 
the terms of approval of the Normal Scheduled 
Service which the Corporation are approved to operate 
between London — Dusseldorf and or Munict Athens 
Istanbul (optional) at a frequency of three services 
weekly for the period up to 23rd March, 1961, so as to | 
imecrease thei frequency up to seven services week! 
7ROM Air Kruise (Kent), Led. of 1, Great Cumber 
and Place London, W.1 for the f ywing 
rasonal Inclusive Tour Services to be operated \ 


| 


(_omtinued in jumn 2, page ) 





H. M. HOBSON LTD. 


have 
VACANCIES 
in their 
DESIGN DEPARTMENT 
as under 
DESIGNERS 
Capable of initiating and supervis 


ing the design of fuel system equip 


ment for gas-turbines, ramjets, 


rocket motors, and flying control 
equipment for advanced types of 


aircraft and guided missiles 


In addition, vacancies exist for 
DETAIL DRAUGHTSMEN, 
MODIFICATION 
DRAUGHTSMEN, 
TECHNICAL ILLUSTRATORS, 
STRESSMEN, 
rRACERS. 


These posts carry good salaries 
and offer outstanding prospects 


of advancement 


Excellent working conditions in an 


attractive environment 
Five-day week. Restaurant 


Sports and Social facilities 


Write stating age and full particu 


lars of experience to 
H. M. HOBSON LTD., 
FORDHOUSES, 


WOLVERHAMPTON, STAFFS. 











FLIGHT 


GLOSTER AIRCRAFT 
CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 


with Mechanical, Structural or Electrical experience. 





Also 


STRESSMEN 


(SENIOR & INTERMEDIATE) 


a 


[he conditions of employment are good with progressive 


salary, good sports and welfare facilities, pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


: 
2 
= 
: for both strength and flutter calculations. 
: 
= 
5 
- 
= 
3 


CHIEF DESIGNER 


eee a a 
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D. NAPIER & SON, LTD. 


Flight Development Establishment, 


LUTON AIRPORT 


Vacancies on 
taff and 


work on ¢ rie roie 


Technical 
Draw ng Offices for 
ts dealing 


tr ' } of new engines 


the 


© exist in the section 
being expanded to deal with 


Napier Spraymat ystern of de- 


ffer good opportunities 
ently qualified who 

3 reer in aviation 

r posts » degre eorH.N.C. in 
engineering or applied science is re- 
sired an aircraft 


preferably witt 


background 
‘ ¥.f with engin 
3 especially n the 
desir able Serv e ex 
1 ability 
fully 


full 


nce 


detail: 


md train ng 


Dept. C.P.S 
336/7, Strand, W.C.2 


ywoting Ref $605 








Are you a capable 
PLANNING ENGINEER 
Looking for a well paid 
progtessive position 
If so 
LUCAS 


Burnley 


JOSEPH LTD. 
Aircraft and 
Motor I quipment 


like to offer 
a tew 


Manufacturers of 


lor your 
important 
Turbine 
Applicants 
skilled engineers 
Ordinary National Certificate or 
equivalent A generous pension 
scheme is in operation Pleasant 
working conditions, Full restaurant 
service 


would 
sideration 
posts on 
work 


con 
vacant 
development 
should be fully 
possessing the 


Gas 


Apply to 
The Personnel Manager, 
Hargher Clough Works 








VACANCIES 
GOODYEAR AVIATION DIVISION 
Wallasey 
Engineers required for Senior and 
Junior Posts, Design, Project, 
Draughting, Test and Stress Analysis. 
E xpand Mg programme of Aircraft 
wd industrial Wheel and Brakes 
Hydraul und Electro Me 
mechan Attractive pos 


expand ng re) Vzation 


hanical 
tions 
witr an 
Pens on S neme 
Written application to 
PERSONNEL MANAGER, 
Goodyear Tyre & Rubber Co. (G.B.), 
Ltd., Wallasey. 

















| season from May to September inclusive 
PPLICATION No. $91 for a 
| J PPLIC 


| 
| PPLICATION Nk ‘ for a 


A | 
APPLICATION No 
AL Lon 


| * I 
| AP ICATION WN« 

fS London (Blackbushe 
applications will be cons 


iS.W.l 


| bination of 


FLIGHT 


PUBLIC ANNOUNCEMENTS 


Continued from column 2, page 77 
April to October 
seven 


| Dakota aircraft during the season from 
inclusive year tor a period of 
mencing April, 1956, for the carriage of 
conjunction with Sheffield United T ours 
PPLICATION No. 588. For a 
Manchester (Ringway 
Of ome service weekly to be operated on 
PPLICATION No. 589. For a 
‘ Manchester (Ringway) and Geneva at a frequency 
f one service weekly to be operated 
PPLICATION No. 5% For a 
f Manchester (Ringway) and L: 
quency Mm ome service weekly to be 
Saturdays 
PPLICATION No. 226 From 
‘ Lid., of 1 Great Cumberland Place 
For an amendment to the terms of 
seasonal Normal Scheduled Service which the Com 
pany are approved to operate with Dakota, D.H.89 
D.H. Dove and D.H. Heron aircraft between Lydd and 
Calais at a frequency of up to three return flights per 
day during the season from April to September inclu 
sive cach year for the period up to 40th September 
1960, so as to operate the service all-the-year-round 
PPLICATION No. 382/1 from Yeadon Aviation 
Ltd., of Yeadon Airfield, near Leeds, for permis 
sion to use Dekota aircraft throughout the period of 
approval, in addition w the aircraft types already 
authorised, on the seasonal U.K. Internal Service 
between Leeds (Yeadon) and Isle of Man (Ronalds 
way which the Company has been approved by the 
Minister of Transport and Civil Aviation to operate 
during the season from April to October inclusive eac! 
period up t let October 1961 
frequency of up to 14 return flights weekly 
4ROM Dan-Air Services, Ltd., of Bilbao House, 
38 New Broad Street, London, E.C.2, for the 
following Inclusive Tour operated wit 
Dakota aircraft, for the passengers and 
supplementary [{reight, in con Arrowsmit 
Holidays, Lid., at a frequency of two to four 
return flights weekly for operated on 
Fridays, Saturdays, Sundays, or Mondays, during the 


each years, com 


{ passengers m 
seTvice 
a frequency 
Mondays 


betweer 


and Ostend at 
service 


m Saturdays 
service betweer 
xembourg at a ire 
operated on 


Air Kruise (Kent 
London, W.1 


approval of the 


year for the ata 


Services to be 
carriage of 

unction with 
from 
cach service 
each year, for 
19%¢ 


a period of seven years, from ist May 


service between 
London ( Black bushe 
ATION No d ‘ ‘ vice betwee 
London (Black bushe 
service betwee 
London (Blackbushe) and Biarritz 
PPLICATION No. 594 for a 
f& London (Blackbushe) and Milan 
PPLICATION Nx S95 for a service 
ondon (Blackbushe) and Lyons 
596 for a 
jon (Blackbushe) and Nice 
PPLICATION No. 597 for a 
f London (Blackbushe) and Paris 
APP ICATION N« S98 for a 
, London (Blackbushe) and Ostend 
PPLICATION No. 599 for a 
f London (Blackbushe) and Perpignan 
PPLICATION No fo a service 
/ jon (Black bushe ouse 
crvice 


service betwee 


betwee 


service between 
service between 
Le Bourget 

servix between 


service between 
between 
m 
between 
"THES! the Council 

mder the 
the Minister of Civil 
representations of »byections 
st be made im writin 


Termes of Referen {to them t 
Aviation on 30th July, 19 An 
regard t these 
stating the reasons 
14 da f the date 
1 to the Secretar Air 
ouncil, 3, Dean's Yard 
from further details of the sepplication 
be obtained. When an objection is made to an 
another air 
applying to 
the 
yuncil 


with 
ap plications m 
and must reach the ¢ 
f this 
Transport 


ounci) withi 


advertisement, address« 
Advisory ( 


whom 


London 


may 
application by 
grounds that they are 
part of route m 
already submitted to the ¢ 
within the period allowed for the 


transport company on the 


yperate the route of 
question application, Wf not 
should reach ther 
making of representa 
objections 
"THE Transport 
notice that the following 
been withdrawn 
PPLICATIONS Nos 1, $24 and $25 fron 
Dan-Air Services, Lid., of Bilbao House, 46-38 
New Broad Street, London, E.C.2. for Incl leur 
Services in conjunction with Mercury Travel, Lid 
between London (Blackbushe) and Innsbruck, Ajacck 


tions of 
ouncil 


Advisory ‘ 
application 


also give 


have now 


» <» « 


sive 





between 





Perpignan and Barcelona, respectively. These applica 
were advertised in The Times The Aero 
and “Plight m Sth July, 1955 [4204 


tions 
plane 


TUITION 


cu Pilot/ Navigator Licences 


tune w miter 


VIGATION, LTD 


mittent metruction 


provides ful 
and postal tuition, or « com 
any of these methods to suit imdividuai 
requirements for the above licences Instruction 
provided for A.R.B. General, certain specific types, and 
AR Performance schedule examinations Link 
training Dept. (City 1162) situated centrally in London 
Pull briefing for 1/R 2° hr. Block rate (min. 10 hres 

d 6 hr 


can be 


For full details apply to: The Principal 

AVIGATION LIMITED 

hambers, Ealing B/way, London, W 
Tel.: EALing #949 [0248 | 


30 Central ( 





THE ENGLISH ELECTRIC 
COMPANY LIMITED 


AIRCRAFT DIVISION 


nsion of th 
imcics im Un 


Due to the further 

Division, there are vac 

Departments shown below for Design 

ind Engineers interested in working on: 

problems associated with high 
aircraft 


cxAp 


speed 


AFRODYNAMICS 
Acrodynamucists are required to work 
on a variety of problems including clas 
gust studies and auto-contr 
inalysis Ihe Aecrodynamics Depart 
ment has a six degree of freedom ana 
computor to this and 
work, and also makes extensiy 
high speed digital computor 


ticity 


loguc assist im 
simular 


use of 


AERO MECHANICAI 
ENGINEERING 


mechanical engineers are rr 
quired for work on a wide range of 
interesting and challenging problems 
irising from the ever increasing com 
plexity and severity of the demands of 
urcraft operating at high supersonk 
peed The work involves the appli 

tion of all branches of mechanica 
nginecring knowledge to the solutio 
sulting from kinetic 
heating, et ind to the practical desig 
of fuel uf refrigeration and other 

tems for high speed aircraft 


Qualified 


has 


of problems re 


DRAWING OFFICE 


ind Draughtsmen ar 
bhatt 


Design Engincers 
required for all ciasses of work at 
Warton and the London D.O. at Ax 
The Division's experience in high sp: 

aircraft ts unique and applicant if 
issured of interesting work 
the most progressive design teams in tl 


with 
countl 


FLIGHT TEST 

The expansion of this department 1 

further Engineers to work on 

interesting and varied programme 

flight testing of very advanced 
onic aircraft, for which a large pr 
production order has been placed 


juires 


supe 


STRESS 


Senior Stre I ngineers 
PE nginect ire required for 
tructural analysis of modern high spe 
sircraft There are incK fi 
engineers interested in tl 
ipplication of method 
(involving the use of digital 
ind for work on thermal stress 
Vacancies exist for 
Warton and 


ind Str 
work on tl 


also via 
who ar 
new tressing 
computo 
inalysi 
these posts 
London 


WIND TUNNEI 


required for thi 
been engaged i 
since 1950. The Divi 
industrial concern | 
own tran 
facilities of th 
two 


Trained engineers are 
department which ha 
transonic research 
wa the first 
this country to have its 
tunnel, and the present 
Department include superson 
tunnels, a low speed tunnel and a 
tunnel. Applicants should have 
in Engineering or Physics, or H.N& 
ind pre of Wind Tun 


nel work but not essenti 


mon 
oni 


wate 
i deg 
yviou experience 


is desirable 


All these 


sionable 


ind rm 
remov il en 
Lytham S 
given in certain case 

can he inter viewed 
London if desired 


posts are permanent 
ind assistance in 
to Warton (near 
will be 


ints 


penses 
Annes) 
Appl 


Aooly, in writing, to Dept. C.P.S 
3346/7, Strand, W.C.2. quoting Ref. No 
SA. 27H. 
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DESIGNERS DRAUGHTSMEN 


THE DE HAVILLAND ENGINE COMPANY 


has now opened a 
LONDON DESIGN OFFICE 
at UPPER JAMES STREET, PICCADILLY, W.1 
where teams are actively engaged in the design of some of 


THE WORLD’S MOST ADVANCED AIRCRAFT PROPULSION 
UNITS 





We need men of initiative with the ability to play their part in advancing these 
interesting and important projects. 


Lack of aero engine experience need not deter you from getting in touch with us. 
If you have a good automobile, marine or general mechanical engineering back- 
ground you can still make an important contribution. 


These posts are permanent, commanding good salaries with excellent prospects of 
advancement. Pension and superannuation schemes in operation. Luncheon 
vouchers. 


If you would like further details of these attractive positions, we would be pleased 
to discuss them with you. 


Write for an appointment to:—- 
THE CHIEF DRAUGHTSMAN, 
THE DE HAVILLAND ENGINE COMPANY LIMITED, 
2 UPPER JAMES STREET, PICCADILLY, W.1 
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TUITION 


AIR SERVICE TRAINING 


the on 
Specials 
residen 
ensure 


School of Aviation 
equipment and fu 
facilities within the Schoo 
for an Aviation Career 


equipped 
compret 


private 
ensive 
ud recreational 
training 


ta 
the soundest 


M.T.C.A. APPROVED 


and advan 


tors, radi feers and 


courses in primar intermediate ed train 


ing for pilots, nav 
engincers 


ga 
HELICOPTER COURSES 


fo f 
‘Or f | fessional licences. Details available 


fr nandant 


AIR SERVICE TRAINING, LTD 
Ha 


< 
oon 
[0970 


[DERBY AERO Airy 
the flying +s . li nds 
appr 13 yur rs t PPI 

instructor rses 


by 
A 


ying 


wrt. Der 
MT. 
t! 


ve als 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


ARMAMENTS DIVISION 
AND ELECTRONIC ENGINEERS FOR WORK 
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ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BAGINTON, NR. COVENTRY 
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VICKERS-ARMSTRONGS 
(AIRCRAFT) LIMITED 


AT WEYBRIDGE, SURREY, 
AND AT HURN, 
NEAR BOURNEMOUTH, HANTS, 


have vacancies for 


(jj) DESIGN DRAUGHTSMEN 
(Senior. Incermediate and Junior) and 
(k) STRESSMEN (Senior and inter 
mediate) for an interesting pro- 
gramme of work generally covering 
development and conversion of 
and civil types and par 
ticularly development of the VIS- 
COUNT and new CIVIL PROJECTS 


military 
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Pressure, ventilating and fuel installa 
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Previous aircraft experience is not 
essential; applicants will be judged on 
good engineering qualifications 
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The Chief Designer (A/DM), 
Vickers-Armstrongs (Aircraft) 
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Weybridge Works, Weybridge, 
Surrey. 
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Quoting date and prefix 
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Sports Club General Welfare 

Special Public Transport 
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applicants 
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HUNTING PERCIVAL AIRCRAFT 
LTD., LUTON AIRPORT, BEDS. 


require the following personnel for 
very interesting top priority work on 
long term Ministry of Supply con- 
tracts 


1. SENIOR AND JUNIOR TECHNI- 
CIANS with experience in one or 
more of the follow ng 

Stress ng 
Electron 
Instrumentation for 
experimental testing 
Structural test work 
Degree standard is desirable but 
not essential if applicant has suit- 
able experience 


SENIOR AND INTERMEDIATE 
DESIGN DRAUGHTSMEN with 
experience in one or more of the 
following 
Light structural engineering, 
General mechanical engineer- 
ing 
Electrical 
equipment 
H.N.C. Standard is desirable but 
not essential if applicant has 


suitable experience 


installation and 


Good salaries will be paid and will be 
assessed in accordance with qualifi- 
cations and experience 

These are permanent positions with 
very bright promotion prospects Good 
welfare facilities, including Pension 
Scheme 

Why not orrange to come and hove 
a talk with us about these positions? 
it could prove beneficial to you 
details of 
to 


Applications, giving full 
experience and qualifications 


THE PERSONNEL MANAGER. 
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SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LIMITED 


have vacancies for 


ONE ASSISTANT CHIEF AERODYNAMICIST 


with at least four years experience of transonic and/or supersonic 
wind tunnels, and 


SEVERAL AERODYNAMICISTS 


with some transonic or supersonic wind tunnel experience. Equip- 
ment in use comprises a 2ft 10,000 h.p. continuous tunnel capable 
of a Mach number of 3, and a smaller intermittent tunnel. 


ONE SENIOR MATHEMATICIAN 


is also required to take charge of a large digital computer 
All these posts carry good salaries and excellent prospects. Housing 
assistance can be given to applicants for the Senior Posts 
Apply to 
The Chief Aerodynamicist, Wind Tunnel Division, 
Sir W. G. Armstrong Whitworth Aircraft Ltd., 
Baginton, Nr. Coventry 
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Required for 
COMPANY AIRFIELD 


BRITISH BORNEO 


AIRCRAFT MAINTENANCE 
ENGINEER WITH A AND C 
LICENCES, 
Approximately 26-34 years of age, single 
preterred but married man considered 
The post is with an established main- 
tenance organization for ao fleet compris- 
ing Prince and Sealand aircraft to which 
Helicopters moy be added nm future 
Mokers nstructior courses would be 
orranged to assist successful caondidote 
t obtain necessory licence extensions 
before departure verseas Basic salary 
in line with experience plus local ollow- 
ances, pension fund and all trovelling 
expenses poid for interview in London 


Write, giving full porticulors, t 
The Shell Petroleum Company 
Limited, 

Staff Department (R), 

16, Finsbury Circus, London, E.C.2. 

















JOSEPH LUCAS LTD, 
Burnley 


Manufacturers of Aircraft and 
Motor Equipment 


offer a progressive position to fully 
trained Time Study Engineers 
Applicants should have served an 
apprenticeship as skilled Machinists 
or as skilled Sheet Metal Workers 
They should hold at least the Ordin 
ary National Certificate High 
salaries will be paid to the right 
men. A generous pension scheme is 
in operation and working conditions 
are exceptionally good. Full restaur 
ant services are available 
Apply to 
The Personnel Manager, 
Hargher Clough Works, 
Burnley 
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AIRPORT WORKS, CAMBRIDGE 
have vacancies for 


AIRFRAME FITTERS 
AERO ELECTRICIANS 


Long-term employment available on 
modern types of Service and Civilian 
raft (including Passenger and 

Tr Insp rt) 
) i ll have 
t } skilled 


experi- 


ppea! 


Trade men ntere ted 


ome- 
ertain 


wonces 


Address all applications to 
EMPLOYMENT OFFICER 
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GENTOR and Intermediate Stress Engineers, Senior 
and Intermediate Design Draughtsmen and other 
Technicians are required for the London and Osborne 
I.W. design offices of Saunders-Roe Limited. Applica 
tions will be welcomed from experienced technicians 
who are keen to join an expanding organisation engaged 
on interesting and important projects of an advanced 
nature. Assistance with accommodation can be given 
to those selected to work at Osborne. Interviews may 
be arranged in London and in other centres. Please 
send brief particulars (quoting Ref. F/38) to The 
Personnel Officer, Saunders-Roe Limited, East Cowes 
Ww [0295 
LIMITED number of Dakota first officers are 
required by Africair, Limited, for service m 
Southern and Central Africa. Minimum qualifications 
are a commercial licence with type rating plus instru 
ment rating. Working conditions and prospects are 
excellent, suitable candidates will be offered permanent 
posts on completion of a probationary period. Com 
mencing salary £1,116 per annum, increments of £36 
per annum to a maximum of £1,296, thereafter promo 
tion according to merit. Applicants should give full 
details of educational background, service and civil 
flying experience together with details of marital 
status. Box 6223 4 
SSISTANT Signals Officers required by 
Aviation Department Nigerian Federal Govern 
ment for one tour of 12 to 24 months in the first 
instance. Officers may be appointed (a) on agreement 
with prospect of permanent and pensionable employ 
ment in the salary scale (including expatriation fay 
£750 rising to £1,315 a year or (b) on contract terms 
with salary scale (including expatriation pay) (80 
rising to £1,423 a year with gratuity of up to £150 a 
year. Outfit allowance £60. Free passages for officer 
and wife and assistance towards cost of children’s 
passages or their maintenance in U.K. Liberal leave on 
full salary. Candidates must have a knowledge of the 
fundamental principles of electricity and magnetism 
and of radio engineering with experience in the main 
tenance of acronautical radio transmitters and receivers 
direction finders, test equipment and small retro! and 
diese! engine generator sets. Workshop experience and 
a knowledge of radar will be of advantage. Write to 
the Crown Agents, 4 Millbank, London, 5.W.1. State 
age, name in block letters, full qualifications and 
experience and quote M2C/41148/FE [4194 


BOOKS, ETC. 


“TDEVELOPMENT of the Guided Missile,” 2nd Ed 

by Kenneth W. Gatland. Presents all the main 
information now available on the development of 
uided weapons in Britain U.S.A Germany 
I.S.S.R and elsewhere. Other chapters discuss 
guided missiles as instruments of research into the 
upper atmosphere and outer space, and as vehicles of 
interplanetary travel. An appendix shows the charac 
teristics of 130 powered missiles known to have been 
designed or constructed. 15s. Od. net, from all book 
sellers. By post 15s. 8d., from Iliffe & Sons, Ltd 
Dorset House, Stamford St., London, S$. 


“BROADS of France: A Guide to Tourist Routes,” by 

A. G. Douglas Clease. A handy-size book which 
enables the France-bound motorist to find his way to 
the more popular tourist areas without worry or 
trouble. It also gives helpful information about hotels 
charges and tips and other valuable hints for the first 
time visitor. Ss. net from all booksellers. By post Ss. 2d 
from Lliffe & Sons, Ltd., Dorset House, Stamford St 
London, $.E.1 


” RACING Motorist: His Adventures at the Whee! 

in Peace and War,” by S$ Davis of “The 
Autocar.” An exciting book of speed and thrills by 
a racing driver of international repute who secured 
notable successes in the golden days of trials and road 
racing between the wars. The author includes his war 
experiences, as they semed just «a continuation of 
racing in another dress and in different circumstances 
216 pages, including 32 pages of photogravure illustra 
tions Price 10s. 6d. net. By post Ils. from all book 
sellers or from Iliffe & Sons, Lid., Dorset House 
Stamford St., London, $.E.1 





ELECTRICIANS 


Several Electricians required on A 
craft installation work Altt 
previous experience on moderr 
raft desirable pplicatior 
from Naval and R.A.t 


i men who are 


wel 


tallat 


write Per nrve tficer 


HAWKER AIRCRAFT LTD., 


Sutton Lane, 
Longley (neor Slough), Bucks 

















OPPORTUNITIES 
IN CANADA 


for 


INSTRUMENT 
ENGINEERS 


ORENDA ENGINES 
LIMITED, Malton, Canada, 
a member of the A.V. Roe 
Canada group, and one of 
the world’s leading organiz- 
ations in gas turbine devel- 
opment, has openings in its 
development programme on 
the propulsion equipment of 
tomorrow for instrument 
engineers, both senior and 
junior, to develop measur- 
ing systems. 


These openings are in the 
following fields 


AERODYNAMICS 


(Mechanical Engineering 
Graduates specializing in 
Aerodynamics.) 


ELECTROMAGNETIC 
and ELECTRONICS 


(Graduates in Physics or 
Electrical subjects.) 


These openings represent 
an opportunity to join a 
team of specialist engineers 
on interesting programmes 
of work with excellent scope 
for advancement in respon- 
sibility and remuneration 
Full health and life insurance 
protection 


Interviews in London dur- 
ing September 


Apply to:- 

G. L. HUMPHREY 
ORENDA 
ENGINES LIMITED 
A. V. ROE (CANADA) LTD. 
18 ST. JAMES’S SQUARE 
LONDON, $.W.! 
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f to fill several senior vacancies in our Design Office which have 
} arisen as a result of our continued expansion in the field of Guided 
4 > 


Weapon design and development. The most important qualifica- 
tion 1s considerable experience in the actual design and development 


’ ) T of one of the following 
COMPANY SMALL HECHANISKS 


INSTRUMENTS 
LIMITED AIRCRAFT STRUCTURES 
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N DIVISIO \ MISSILE. AIRFRAMES 
APO TEST RIGS & HANDLING EQUIPMENT 


Those appointed will join a successful pioneer team in this new 
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erience and qualifications and 
hould be sent to The vacancies are supervisory but will require a creative and 


our established resources on every aspect of the work 


The Assistant Manager, (F)., The Fairey detailed contact with the day to day work of small sections 


Aviation Co., Ltd., Weapon Division, Excellent Salary with Annual Bonus Pension Scheme 
Heston Aerodrome, Hounslow, Middx 
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